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The Effect of Particle Size on the Anthelmintic | 
Properties of Phenothiazine in Sheep 


as P. A. KINGSBURY 


Cooper Technical Bureau, Berkhamsted 


SUMMARY.—1. Anthelmintic results obtained by 
dosing 72 sheep with phenothiazine preparations con- 
taining 74 to 88 per cent. of particles by weight with 
an equivalent diameter of less than 10 » are described 
and the results compared with those for coarser 
material. 

2. At dose rates of 500 to 830 mg. per kg. the fine 
preparations were 70 to 85 per cent. effective against 
Trichostrongylus colubriformis and T. vitrinus whilst 
one containing 25 per cent. of particles less than 10 » 
was only 4 to 27 per cent. effective against the former 
species at 500 to 777 mg. per kg. 

3. At similar dose rates the fine phenothiazine had 
an anthelmintic efficiency of 80 per cent. against 
Ostertagia spp. in wormy lambs but failed to have any 
effect at the rate of 1,000 mg. per kg. against 28 day- 
old artificially established infections of this genus in 
previously worm-free animals. 

4. The fine phenothiazines were highly efficient 
against Haemonchus contortus at a dose rate of 100 
to 200 mg. per kg. whilst at ca. 700 mg. per kg. they 
showed approximately the same type of efficiency 
against Trichostrongylus axei, Cooperia curticei and 
Nematodirus spp. that has been associated previously 
with commercial phenothiazines. No anthelmintic 
effect at all was apparent against Strongyloides 
papillosus, Dictyocaulus filaria or Trichuris ovis at 
dose rates up to 1,000 mg. per kg. 

5. No evidence of toxicity was seen in any of the 72 
lambs treated with fine preparations at dose rates of 
up to 1,000 mg. per kg. 

6. An early section of the paper draws attention to 
the difficulties inherent in comparing particle size 
analyses estimated by various methods and also to the 
possible differences between experimental phenothiazine 
formulations ostensibly of the same type. 


Introduction 


‘~URPRISINGLY little attention has been paid to 
the effect of particle size on the anthelmintic 
efficiency of phenothiazine although enormous 

quantities of this drug have been used for control of 
nematodes in ruminants during the last 15 or 20 years. 
The cost of grinding the crude material further than 
is necessary has discouraged manufacturers from 
producing very fine phenothiazine and, furthermore, 
there has been a tendency on the part of biologists 
to assume that if phenothiazine was too finely ground 


‘it would be more rapidly absorbed from the gut and 


therefore less would be available to affect the worms 
living there. Experiments reported by Collier, Allen 
& Swales (1943) did in fact show that material finer 
than 4 » was apparently more readily absorbed than 
a coarser type judging by relative excretion rates in 
faeces and urine. 

However, failure to discover a better anthelmintic 
against the nematodes of ruminants has led several 
workers in the last 2 or 3 years to make a more 
detailed examination of the effect of formulation on 
the efficiency of phenothiazine with the result that 
attention has been focused on the effect played by 
particle size. Whilst the trials reported here were in 
progress three papers were published from abroad 
giving results of experiments in the U.S.A. (Douglas, 
Baker & Longhurst, 1956), Australia (Gordon, 1956) 
and New Zealand (Whitten, 1956), the last author 
having autopsied no fewer than 611 sheep. The most 
important finding attested to by the results of all these 
workers is the considerably increased anthelmintic 
efficiency against the Trichostrongylus spp. parasitic 
in the small intestine of sheep which can be obtained 
by using very finely ground phenothiazine. Our 
experiments provide further proof of this enhanced 
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anthelmintic effect and also give details concerning 
the relationship of particle size to efficiency against 
other sheep nematodes. 

The general tenor of the results now available is 
to suggest that the chief anthelmintic virtue of a 
phenothiazine preparation lies in that fraction of 
material consisting of particles less than 10, in 
diameter. Such particles have represented some 20 
to 40 per cent. by weight of commercial phenothiazine 
powders available in this country in recent years and 
on which most published results of experiments on 
its efficiency as an anthelmintic are based. 


Expression and Determination of Particle Size 


In view of widely differing methods of determina- 
tion and expression of particle size, some reference to 
this subject is desirable. It is customary, when giving 
the results of determination of size distribution, to 
express the limiting size of a fraction in terms of the 
diameter of a sphere equal in weight to the largest 
particle in the fraction. This method of expression 
is purely empirical since particles of ground phenothia- 
zine are of irregular shape. In a given fraction often 
can be found many particles one dimension of which 
is much greater than that of the diameter of the 
equivalent sphere defining the fraction. Dispersible 
powders which have been commercially avaiable in 
the past have relatively wide distribution of size, and, 
for this reason alone, different methods of sizing them 
can provide different numerical patterns of distribu- 
tion, even though the fundamental principle of the 
methods employed for their determination is the same. 
The narrower the range of sizes of particles present 
the smaller usually are the differences in the patterns 
that different methods give. 

Size distributions can be expressed on the basis 
either of the weight or of the number of particles in 
each fraction. As a single sphere with a diameter of 
10 » has the same weight as 1,000 spherical particles 
having a diameter of 1 y, it is clear that the percentages 
on each fraction will be quite different according to 
which method of expression is employed. For 
powders containing particles of fairly widely different 
sizes, expression of the size-distribution is, in our 
opinion, best done on a weight basis. Certain 
methods give results which are expressed as “‘ average” 
or “ median” particle size. This method of expres- 
sion is often very misleading except when a very 
narrow range of sizes is present, since a very small 
weight of very fine particles can unduly influence the 
average. Thus a sample which gave an average 
particle size of 7 » when examined with a Fisher sub- 
sieve sizer* was found to contain only 20 per cent. 
by weight smaller than this size when a distribution 
range was determined by the Stairmand (1947) 
method. It is therefore very important ‘that the 
method used to determine size should always be 
stated as well as exactly what is meant when expres- 
sions such as average” and median ” are employ- 
ed. The method that we have employed for deter- 
mination of particle size distribution is that of C. J. 
Stairmand (1947). The amounts in each size-group 
are expressed as percentages by weight. 


" *_Fisher Scientific Co., Pittsburgh (19), Pa., U.S.A. 


THE VETERINARY RECORD June 28th, 1958 


To illustrate the variety of the methods the follow- 
ing, among those commonly employed, may be 
mentioned. The Andreasen (Heywood, 1938) and 
Stairmand methods depend on collecting, at calcu- 
lated intervals, fractions from a suspension in water ; 
the results obtained by these methods are similar. 
The Micromerograph depends on sedimentation in a 
gas in place of water (Eadie & Payne, 1956) ; although 
fundamentally it employs the same process as the 
Stairmand method, the patterns of distribution that 
these methods yield usually differ substantially when 
applied to phenothiazine powders. The Fisher Sub- 
sieve sizer depends on measuring the permeability to 
air of a compacted bed of the powder. It measures 
the total surface area of all of the particles and 
expresses it as an average particle diameter. Direct 
measurements with microscopes are exceedingly 
tedious and are, we find, not very satisfactory on 
account of the irregular shape of the particles. Other 
methods, of which we have not direct experience, are 
centrifugal sedimentation which seems particularly 
suitable for particles finer than 2, and photo- 
extinction methods in which light passing through a 
settling suspension is measured at intervals ; this 
method seems to be more suitable for comparative 
purposes than for expressing sizes in absolute units. 


Materials and Methods 


A. Materials : 

The particle size distribution data for the 4 experi- 
mental phenothiazine preparations used is given in 
Table I. 


TABLE I 


PARTICLE SIZE DISTRIBUTION OF PHENOTHIAZINE 
PREPARATIONS 


Percentage of particles by 
weight, equivalent dia- Sp 10n 30n 
meter less than :— 


? 51 69 80 
8 9% £97 98 
45 4 9 95 97 
73 88 94 97 


Sample “‘ A” was prepared by dry grinding and 
contained a suitable wetting agent; this material 
thus resembled a rather coarse type of commercial 
phenothiazine. Samples “ B,” ““C” and “ D” were 
prepared by wet ball-milling with goulac and were 
supplied for trial as liquid preparations. All adminis- 
tration was by dosing bottle. 


B. Animals, Infestations, Dosing 

The lambs used were between 5 and 9 months old 
and in good health except for those in Experiments V 
and Vib which were suffering from a moderately 
heavy clinical worm infestation at the time of dosing. 
In order to eliminate natural pick-up of worm 
infestations they were maintained in concrete yards, 
which were washed daily, and fed only hay and a 
small amount of concentrates. Their history prior to 
artificial infection was as follows :— 

Experiments III and Vla—reared worm-free from 
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Experiments I, II and [V—maintained on concrete 
for 8 weeks and virtually all previously acquired 
infestation removed by dosing. 

Experiments V and VIb—acquired heavy worm 
infestation at pasture and only maintained on concrete 
from date of superimposed artificial infection. 

The artificial infections given consisted of 20,000 
infective larvae of Trichostrongylus colubriformis per 
animal in Experiments II, IV and V, 30,000 per 
animal in Experiment I and 15,000 Trichostrongylus 
plus 10,000 Nematodirus spp. larvae in Experiment 
III. In Experiment VI 20,000 Ostertagia spp. plus 
a few T. axei were used. 


C. Egg Counts and Worm Burdens 

Commencing 24 days after infection 4 egg counts 
were made over a period of 6 days prior to dosing 
and the same number over a similar time beginning 
7 days after treatment. A modified McMaster 
method was employed. 

The lambs were killed 10 days after dosing in 
Experiments III and VI and 13 days after dosing in 
Experiment V. These intervals were left to allow 
comparison to be made between results obtained by 
egg counts and worm burdens. The whole of the 
abomasal and small intestine contents, together with 
scrapings from the walls of these organs were collected 
separately from each animal immediately on slaughter 
and after suitable sedimentation in water they were 
preserved in 5 per cent. formalin until required for 
examination. Three samples of 10 ml. were taken 
from this material which had been made up with 
water to a total of 1 or 2 litres, according to the 
numbers of parasites present. The worms were picked 
out individually, counted and identified. In the case 
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of Haemonchus, the whole of the material was 
examined. The only worms present in the large 
intestine were Trichuris ovis which were counted 
individually in situ as were the Dictyocaulus filaria in 


the lungs. 
Results 


The data obtained from faecal egg counts of 16 
animals dosed with the coarser grade of phenothiazine 
“* A,” 58 animals dosed with the finer grades “ B,” 
“C” and “D” and the data from the 31 controls 
and post-mortem examination of 22 of the treated and 
13 of the control lambs are summarised in Tables II, 
III and IV. Comparison of these tables shows good 
agreement between egg count and post-mortem results. 


A. Intestinal Trichostrongylus spp. 

These worms are the most important of the sheep 
nematodes in cooler climates and have not been 
readily controlled by phenothiazine treatment in the 
past, the usual efficiency obtained being of the order 
of 50 per cent. at dose rates of 600 to 700 mg. per kg. 
(Imp. Agric. Bur., 1943 ; Sinclair, 1953; P.A.K., 
unpublished). For this reason the trials were con- 
centrated chiefly on obtaining information about them. 
The results of Experiments I to [V apply entirely to 
T. colubriformis and those of V and VI to T. colubri- 
formis and T. vitrinus. Differential worm counts in 
the latter cases showed that efficiency of treatment 
was similar for both species and also that male and 
female worms were equally affected; the male/ 
female ratio was | : 1-42 in the controls and 1 : 1-45 
in the treated groups. Lack of differential effect of 
fine phenothiazine on the sex ratio of nematodes has 
also been reported for Nematospiroides dubius in mice 
(Douglas, et al., 1956). 


TABLE II 
CHANGES IN FAECAL EGG CouNTS FOLLOWING DOSING WITH PHENOTHIAZINE PREPARATIONS OF DIFFERING PARTICLE SIZE 
Mean 
Expt. No. dose rate Mean weight Mean predosing egg Mean postdosing egg Percentage 
No. Treatment of —mg. per of lambs count-e.p.g. (range) count-e.p.g. (range) change e.p.g. 
lambs kg. ~kg. (range) (range) 
I be. 8 557 36 (28—42) 1,821 (1,437—2,287)  1,920( 900—2,850) + 5 (-41,+24) 
20 g. 8 549 36 (29—42) 2,072 (1,437—3,837) 614( 162—1,037) -70 (-46,—96) 
Controls 5 — 34 (20—40) 1,990 (1,450—2,350) 2,192 (1,475—3,362) +10 (-10,+43) 
II we. “A” 8 777 26 (15—34) 1,301 (1,037—1,625)  1,055( 825—1,212) -19 (- 5,-33) 
8 746 27 (22—33) 1,343 717—2,287) 227( 87— 412) -83 (-43, -95) 
Controls 5 — 29 (22—28) 1,265 (1,075—1,500) 1,405 (1,212—1,600) +11 (+ 1,+24) 
ll 20 g. “B” 6 830 24 (20—29) 775 ( 350—1,225) 129( 37— 375) -83 ( -69, -90) 
Controls 6 — 24 (16—31) 802 ( 262—1,375) 635 ( 112—1,287) -21 (+10, -88) 
IV 500 mg. per kg. . 
ist 8 500 38 (32—-45) 1,606 (1,025—2,137) 552 ( 200—1,087) -66 ( -44, -88) 
500 mg. per kg. 
“—_— 8 500 38 (30—44) 1,610 (1,067—2,237) 326( SO0— 687) -80 ( -45, -97) 
Controls 6 — 40 (34—46) 1,472 (1,037—2,525) 1,692 (1,212—2,412) +15 ( -16,+58) 
Vv 700 mg. per kg. 
700 32 (16—45) 1,995 937—3,000) 596 ( 237—1,325) -70 ( -27, -85) 
700 mg. per kg. 
ae 7 700 32 (22—42) 2,077 (1,362—3,237) 521( 137— 937) -75 ( -62, -93) 
Controls 6 — 32 (30—33) 2,192 (1,362—2,950) 2,671 (1,500—5,062) +22 ( -20,+72) 


Lambs in experiments I—IV infected with T. colubriformis and in experiment V with heavy mixed infestation chiefly 


Trichostrongylus and Ostertagia spp. 


Preparation A per cent. less than ; “ B”’—86 per cent. less than ; C’’—74 per cent. less than 10, ; 


D ”—88 per cent. less than 10y. 
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The trials reported here confirm the findings of 
other workers that phenothiazine is considerably 
more effective against Trichostrongylus spp. when it 
contains a large proportion of particles of less than 
10 » diameter. The efficiency figures, corrected for 
changes in the controls, can be broadly summarised 
as follows :— 

per cent. under 10 550 mg. per kg.— 

4 per cent. ; 775 mg. per kg.—27 per cent. 
“C”"—74 per cent. under 10 » 500 mg. per kg.— 
70 per cent. ; 700 mg. per kg.—73 per cent. 
 B”—86 per cent. under 10 » 550 mg. per kg.— 

73 per cent. ; 750 mg. per kg.—85 per cent. ; 
825 mg. per kg.—80 per cent. 
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D "—88 per cent. under 10 - 500 mg. per kg.— 
82 per cent. ; 700 mg. per kg.—72 per cent. 
One point worth noting is the very small increase 
in anthelmintic efficiency when the dose rate of fine 
particle material was raised above 500 mg. per kg. 
Even at 1,000 mg. per kg. a considerable number 
of worms were left in Experiment VIb. Analysis of 
results for individual animals showed that the bigger 
dose rates did, on the whole, give a slightly better 
efficiency in any particular experiment and there was 
some evidence of a sharp fall in efficiency if the dose 
was reduced below the 500 mg. per kg. level. These 
observations supported those of Whitten (1956). 
Another interesting feature is the spread of indi- 


TABLE Lil 
MEAN WorRM BuRDENS FOUND AT AUTOPSY IN EXPERIMENT V. 


Preparation Controls "—74 per cent. under 10, D per cent. under 10 
Dose rate—mg. per kg. — 700 700 
: Percentage Percentage 
reduction reduction 
cf. controls cf. controls 
ABOMASUM 
Haemonchus contortus 24 ( 0O— 102) 0( ) — 100 0 100 
Ostertagia spp. 8,487 (3,200— 14,633) 1,800 ( 633—4,400) — 79 1,567 (200—2,333) — §2 
Trichostrongylus axei 1,900 67— 4,033) ( 0—300) 94 847( O—2,167) 
INTESTINE 
Trichostrongylus spp. 12,993 (8,467—17,567) 3,527 (1,467—6,200) — 73 3,700 (300—7,467) 72 
Nematodirus spp. 107 ( O— 533) 380 ( 0—1,200) 0 233 ( O—1,167) - 0 
Cooperia curticei 33 ( O— 100) 207 ( O— 533) — 0 13( O— 33) — 6l1 
Strongyloides papillosus 547( O~— 1,867) 307 ( 0O—1,067) — 44 333( O— 833) — 39 
Trichuris ovis 8( 4— 19) 7( 12 — 7( 102 — 12 
LUNGS 
Dictyocaulus filaria 19 ( 1— 64) 34( O— 130) — 0 8( O— 15) — S58 
TaBLe IV 
WorM BuRDENS FOUND AT AUTOPSY IN EXPERIMENTS III AND VI 
Experiment lll Via Vib 
Preparation Controls 20 g.“B” Control “Dp” Control “D 
Dose rate mg. 
per kg. Mean—830 - 1,000 1,000 1,000 1,000 
Number of 
lambs examined 6 6 1 2 2 1 l | 
ABOMASUM 
Ostertagia spp. -— 2,167 6,833—10,467 300-—4,133 5,160 67 133 
Trichostrongylus 
axel — 167 100— 267 O— 67° 533 0 0 
INTESTINE Mean Range Mean Range 
Trichostrongylus 
spp. 4,729 (3,367—7,950) 922 (167—2,050) 600 2,733 533 
Nematodirus 
spp. 1,521 ( 25—7,400) 597 ( O—2,500) — — — 733 333 33 
Strongvloides 
papillosus - — _ — - 933 3,267 1,100 
LUNGS 
Dictyocaulus 
filaria 22 108 0 
The weights of lambs in Experiment VIa were 25—32 kg. and in VIb 31, 19 and 34 kg. 
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vidual results which gives perhaps the best overall 
picture of the improved anthelmintic efficiency 
obtainable by use of fine phenothiazine. Table V 
shows the number of individual lambs showing 
different degrees of anthelmintic efficiency after 
dosing with the fine phenothiazine “ B,” “C” and 
‘““D ”’ in this series of trials. The figures are compared 
with results obtained by similar methods for 36 lambs 
dosed on a previous occasion with a commercial 
phenothiazine believed to have contained between 30 
and 40 per cent. of particles less than 10 » diameter. 
The dose rates used varied between 500 and 900 mg. 


per kg. 
TABLE V 


COMPARISON OF INDIVIDUAL ANTHELMINTIC RESULTS AGAINST 
T. Colubriformis 1% LaMsBs DoseD witH c. 500 To 900 MG. PER 
KG. OF DIFFERENT TYPES OF PHENOTHIAZINE 


Commercial 
phenothiazine with 
Anthelmintic —probably 74 to 88 per cent. 
efficiency 30 to 40 per cent. particles < 10, 
particles < 10. No. of lambs 
No. of lambs 
Oto 20 per cent. 6 0 
21 . 40 ” ” 9 1 
41 11 8 
1 23 


B. Ostertagia spp. 

Ninety per cent. of these were O. circumcincta the 
remainder being chiefly O. trifurcata together with a 
few O. ostertagi. (A small number of these were 
recovered from the small intestine but are recorded 
under abomasum in the tables.) 

Ostertagia spp. pass through a pronounced tissue 
phase in the stomach wall and reliable anthelmintic 
efficiency figures are not readily obtained ; however, 
it is usually considered that commercial phenothiazine 
available in recent years has not been on average more 
than about 50 per cent. effective at dose rates around 
600 mg. per kg. 

Results of the critical tests in Exquiperiment V (Table 
III) indicated that preparation ** C ” was 79 per cent. 
effective and ‘“‘D” 82 per cent. effective at 700 mg. 
per kg. and the result of Experiment VIb (Table IV) 
confirmed this with an apparently very high efficiency 
for both preparations at 1,000 mg. per kg. However, 
completely the opposite was observed in Experiment 
Via (Table IV) in which 1,000 mg. per kg. of each 
preparation failed to have any useful anthelmintic 
effect. A possible explanation of this discrepancy lies 
in the fact that when a good effect was obtained the 
parasites were in typically wormy lambs and were so 
small and stunted as to pass unnoticed when the 
abomasum was opened ; even when picked out in 
the laboratory they could often only be differentiated 
with certainty from 7. axei with a microscope. On 
the other hand when the anthelmintic result was 
negligible the worms were well grown, bright red in 
colour, and easily seen on opening the abomasum. 
They, unlike most of the others, had only recently 
been given to worm-free stock as an artificial infection. 
It is perhaps worth noting that the egg counts of 3 
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out of 4 of these lambs fell over 80 per cent. after 
treatment and that of the control by 71 per cent. 
The same phenomenon did not apply to recent 7. 
colubriformis of worm-free lambs as is witnessed by 
Experiment III. 

These results may be compared with the high 
efficiency reported by both Douglas et al. (1956) and 
Gordon (1956) with particular notice of the sharp fall 
in effect observed by the latter when the predominant 
particle size was raised from less than 7 » to the 10 
to 20 » fraction. Thomas & Elliott (1957) obtained 
only a poor result with particles of nominal size of 
4 » but a very significant one when the nominal size 
was | p. 

Inspection of individual anthelmintic results in the 
trials shows that animals giving the better results 
against Ostertagia were generally those with the 
poorer efficiencies for intestinal Trichostrongylus spp. 
and vice versa suggesting that the time of contact 
with the drug in any particular organ may be import- 
ant. This observation is supported by the efficiency 
for T. axei which tended to parallel that for Ostertagia. 


C. Haemonchus contortus 

As was expected the 700 mg. per kg. doses of fine 
materials made a clean sweep of the few of those 
present in Experiment V (Table III). Subsequent 
tests on 12 other sheep with almost pure infection of 
this parasite showed the efficiency of preparation 
““C” (based on egg count changes) to be ca. 86 per 
cent. at 87 mg. per kg., 96 per cent. at 146 mg. per 
kg. and 93 per cent. at 211 mg. per kg. The animals 
weighed about 47 kg. and the actual doses used were 
4 g., 7 g. and 10 g. These results suggest that the 
finer material is somewhat more effective than normal 
and are in general supported by those of Gordon 
(1956) which indicated that a reasonable proportion 
of material less than 10 yp is essential for phenothiazine 
to be completely effective against this worm at 
ordinary dosage levels—a fact of some practical 
importance owing to the high reproductive capacity 
of the parasite and the tendency to use rather low 
doses of phenothiazine in countries with warm 
climates where it causes the majority of its ill effects. 


D. Other Species of Worms 

The fine preparations showed little or no anthel- 
mintic effect against Nematodirus spp., Strongyloides 
papillosus, Trichuris ovis or Dictyocaulus filaria at the 
ordinary doses used although there might have been 
some effect on Nematodirus at 1,000 mg. per kg. in 
Experiment VIb, a view which-derives support from 
the trials of Douglas et al. (1956) at a similar high 
dosage. The apparent effect against Strongyloides in 
Experiment V (Table III) was probably artificial due 
to a rather high worm count in one of the controls 
and was definitely contradicted by the results in 
Experiment VIb (Table IV) and by those for two 
additional lambs dosed at the rate of 1,000 mg. per 
kg. with the same preparations. The mean Strongy- 
loides egg count of the 4 treated lambs rose from 
1,576 e.p.g. before dosing to 1,917 e.p.g. after dosing. 

The numbers of 7. axei and Cooperia curticei 
present in the slaughtered animals were too low to 
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give reliable results but the impression gained was 
that the fine material gave no better results than has 
been obtained heretofore with coarser phenothiazine. 
In fact at the rate of 700 mg. per kg. preparation 
““D” with 73 per cent. of particles less than 5 » was 
only 55 per cent. effective against 7. axei in Experi- 
ment V (Table III) although “‘ C”’ with 45 per cent. 
less than 5 » was 94 per cent. efficient, a figure in 
better accord with the efficiency of commercial 
material reported on by Gibson (1949). 


Toxicity of Fine Phenothiazine 


In view of the fact that smaller particles might be 
expected to be more readily absorbed from the gut 
attention was paid to the possibility of toxic effect 
arising from dosing with the finely ground prepara- 
tions. All of the lambs were weighed 9 or 10 days 
after dosing to obtain a comparison with the pre- 
dosing weights. Although a total of 60 lambs was 
treated with the fine material—8 of them at the rate 
of 1,000 mg. per kg. and 6 more at over 800 mg. per 
kg. no detectable difference was noted between the 
treated and control animals. 

This, however, was a mild test compared with that 
reported by Malone (1956) who dosed a number of 
sheep without any ill effect at the rate of over 5 g. 
per kg. (120 g. doses) with phenothiazine preparations 
containing in one case 90 per cent. of particles under 
10 » and in the other 100 per cent. in the range 0-1 
to 0-6 p. 


Discussion 


The trials reported here confirm already published 
work in showing that phenothiazine with a large 
proportion of particles under 10, in diameter is 
considerably more effective than coarser preparations 
against the very important intestinal Trichostrongylus 
spp. parasitising sheep. The sum of evidence also 
points to such enhanced efficiency applying as well to 
the next two most important nematode genera 
afflicting these animals, namely Ostertagia and 
Haemonchus, although some reservations may be 
necessary in the case of the former. In addition 
Gordon (1956) has made similar findings in the case 
of Oe¢esophagostomum columbianum Chabertia 
ovina so that virtually all the really important sheep 
nematodes are apparently controlled better by finely 
ground material. Information so far available gives 
reasonable encouragement to the belief that if more 
finely ground phenothiazine were generally employed 
it would be very unlikely to prove toxic to sheep 
although only extensive use can really establish such 
a fact satisfactorily, 

An important point not brought out very welt in 
the trials but emphasised clearly by the work of both 
Whitten (1956) and Gordon (1956) is the definition 
of the level of fineness which is essential for getting 
valuable results against the trichostrongylid genera. 
There seems to be little doubt that to control these 
it is important to have as large a fraction as possible 
consisting of particles with equivalent diameters less 
than 10 » ; it is clear that particles in the 10 to 20 uw 
range, for instance, are appreciably less efficient, 
whilst particles over 20, have a relatively small 
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anthelmintic value. The most recent paper on this 
subject reported that a 98 per cent. efficiency against 
T. colubriformis was obtained with a preparation of 
nominal particle size 4 » compared with 75 per cent. 
efficiency when the nominal particle size was 10 
(Thomas & Elliott, 1957). 
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AN UPUSUAL MUTATION OF THE 
EQUINE FOOT 

We are indebted to Major J. H. Wilkins for for- 
warding us a cutting from the Farmers’ Weekly of 
June 28th, 1950, which shows an unusual mutation in 
the fore feet of a foal born in South Africa. The photo- 
graph is reproduced below and the original caption 
reads : — 


“A foal born recently on Mr. G. P. Ueckerman’s 
farm ‘ Paardeviei,, Memel. The two front hooves 
are split in the same manner as those of cattle. It is 
quite normal otherwise. Our veterinary consultant 
states that he has not noticed a similar specimen or 
a recording of one previously.” 
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Tuberculosis in the Horse, Pig, Sheep and Goat 


D. LUKE 
The Farm, Stormont, Belfast 


SUMMARY .—The incidence, susceptibility, symp- 
toms, post-mortem findings, and diagnosis of tuber- 
culosis in the horse, pig, sheep, and goat are discussed 
and the relevant literature reviewed briefly. 


UBERCULOSIS probably affects more species 

of animals than any other infection of major 

importance. No other disease has been subjected 
to such intense research activity or produced over the 
years such a spate of conflicting dogmas or opposing 
theories. The range of susceptible species, the several 
varieties of the infecting organism and their lack of 
host specificity, and the singular nature of tubercular 
pathogenesis, all contribute to the overall complexity 
of the problem. 

The part played by domestic animals in acting as 
reservoirs or as actual disseminators of infection, 
potentially dangerous for human beings, has grave 
public health implications.’ The main impact of 
veterinary research in tuberculosis has naturally 
fallen on the bovine gnimal since it is here among 
domestic animals that the disease has created most 
havoc. Concerning some aspects of the disease in the 
horse, pig, sheep and goat, our knowledge is scanty, 
nevertheless tuberculosis in these species, while pos- 
sibly of rather more academic importance and of less 
economic urgency, does provide much of interest to 
the veterinary surgeon and its diagnosis may exercise 
to the full the clinical acumen of even the most ex- 
perienced practitioner. 

In the. present article an exhaustive survey of the 
literature has not been attempted. Each species is 
dealt with separately and an effort has been made to 
summarise the existing knowledge concerning the 
distribution, susceptibility, post-mortem findings and 
diagnosis. 

Tuberculosis in the Horse 


General Incidence and Susceptibility 

It is remarkable how seldom this disease is 
diagnosed in the horse even in countries where 
tuberculosis of other species is common. Though it 
is a relatively rare disease in the horse yet there are 
numerous references to it scattered through the 
literature. Many of these references are merely case 
reports. There seems to have been very few surveys 
carried out in horse populations and those which 
were done usually refer to very limited numbers. 
There is little information too regarding susceptibility 
under experimental conditions. With the present 
downward trend in the horse population it is unlikely 
that many of the gaps in existing knowledge of the 
disease in the horse will now be filled. 

There is general agreement regarding the low in- 
cidence of the disease in horses passing through 
abattoirs. Calmette (1923) states that barely 1 horse 
in 15,000 showed any evidence of tuberculosis. Verge 
and Senthille (1942) recorded an incidence of 0.1 per 
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cent., Opermann (1941) 1.5 per cent. and Magnusson 
(1944). 0.9 per cent. Hamerton (1935) reported no 
cases among 3,500 old horses slaughtered over a 
10-year period at London Zoo. Bywater (1949) during 
a period of 6 years found only 3 cases among 80,000 
horses examined. Grant (1949) examined 11,544 
horses in Scottish abattoirs and did not find any 
cases, while in Ireland Dromey (1949) found 4 cases 
only among 980 horses. 

These figures certainly suggest that the horse 
possesses a strong measure of innate resistance to 
tuberculosis though in certain circumstances pro- 
gressive and generalising infections can occur. The 
majority of strains of Mycobacterium tuberculosis 
isolated from the horse are dysgonic with the 
characters of the bovine bacillus (M’Fadyean, 1924; 
Stableforth, 1929; Glover, 1949). A proportion of 
such strains show a definite lowered virulence when 
tested quantitatively on rabbits and guinea-pigs. 
The avian type infection may also cause progressive 
disease in the horse. Apart from the localised type of 
infection in the gut described by M’Fadyean (1918), 
Werdelin (1925) reported two cases of equine 
tuberculosis in animals naturally exposed to avian 
infection. Extensive lesions were found in the lungs, 
pleura, peritoneum, liver and spleen. The horse 
appears to be very resistant to human infection 
though Griffith (1937) found one case of human type 
infection in 55 cases of equine tuberculosis. Lesions 
were found in liver and spleen, tubercles in the lungs 
and infection in the mediastinal lymph glands. 

The susceptibility of the horse to experimental in- 
fections has been shown by Griffith (1911) who in- 
fested 5 ponies by various routes. Bang (1925) fed 
two 5-year-old horses suspensions of avian bacilli but 
the animals were without lesions when killed 9 
months later. A colt 14 months old was fed 100 ml. 
of a suspension of avian bacilli and died 55 days 
later showing evidence of tuberculosis. Watson and 
Heath (1925) and Paltrinieri (1925) found that an 
intravenous inoculation of avian bacilli produced a 
Yersin type of infection in which a bacillaemia was 
established with a consequent diffuse acute infection 
and death before the establishment of typical 
tubercles. Titze (1907) failed to infect a 6-month-old 
foal by feeding avian cultures though M’Fadyean 
(1918) succeeded in infecting an old horse with a 
culture obtained from a natural equine case. 
Symptoms 

The disease pursues the usual chronic course and 
often the first symptom noted is a loss of condition 
in spite of a normal appetite. Stiffness of the neck 
develops in a proportion of cases and is regarded by 
some as a very characteristic symptom of the disease. 
Polyuria is frequently present. There may be 
evidence of respiratory involvement with coughing, a 
prominent symptom. In some cases a_ bilateral 
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creamy nasal discharge may be found, with or with- 
out swelling and induration of the submaxillary 
lymph nodes. Superficial swellings may occur, e.g. 
at the side of the sheath or on the legs. A febrile 
reaction if present at all is only irregularly seen ex- 
cept during the final stages of miliary involvement of 
the lungs when high temperatures may be recorded. 
In some of the recorded cases lameness was the first 
symptom noted. The clinical picture can vary con- 
siderably and a diagnosis on clinical grounds in a 
particular case may not be an easy matter (M’Fad- 
yean, 1924; Stableforth, 1929; Hutyra, Marek and 
Manninger, 1938; Fraser, 1940; Winkup, 1942; Innes 
and Wilkins, 1949). 


Post-mortem Findings 

It must be kept in mind that the lesions shown in 
tuberculosis of the horse may not resemble those seen 
in this disease in other animals. The primary lesions 
are usually located in the abdomen and in many 
cases are confined to the digestive tract but evidence 
of generalisation may be found with miliary lesions 
in the lungs. Lesions may be found in the skeleton 
particularly of the cervical region. The mesenteric 
lymph nodes and spleen are almost always affected. 
The intestinal mucous membrane may show crater 
type ulcers and in a few cases lesions associated with 
avian type infection have been described in the gut 
very similar to those associated with Johne’s disease 
in cattle (M’Fadyean, 1918; and Lienaux, 1925). 
Tubercles may be found in the liver but the kidneys 
seldom show macroscopic lesions. Miliary lesions 
are common in the lungs in advanced cases but the 
pleura and peritoneum are seldom extensively 
involved. 

A remarkable feature of tuberculosis in the horse 
is the tendency for the chronic lesions to take on the 
appearance of neoplasms. This type of lesion is seen 
particularly in the mesenteric lymph nodes and 
spleen. Such tumour-like masses may become very 
large and measure 5 to 6 inches in diameter, they are 
very firm to the touch, but the centre may undergo 
liquefaction with the formation of material resem- 
bling thick viscid pus. Calcification is only rarely 
encountered. In horses which die from tuberculosis 
the lungs usually show numerous miliary tubercles 
but the neoplastic-like type of lesion may be found in 
this site also. Involvement of the nasal mucosa, of 
the skin and subcutaneous tissues, skeletal muscle, 
brain, spinal cord and meninges have all been re- 
corded (Leslie & Davies, 1958). 


Diagnosis 

In typical cases the symptoms and progress of the 
case may indicate the possibility of tuberculosis. The 
symptoms alone, however, may indicate an affliction 
of a particular organ or part of the body but may not 
be sufficient to diagnose the nature of the general 
condition. Enlargement of superficial lymph nodes 
if present are of value in diagnosis. If any discharges 
are available from affected areas they should be 
examined for the presence of acid-fast bacilli. 

Where the disease is confined to the abdomen the 
symptoms are not characteristic especially in young 
horses. Growth is poor and attacks of colic may be 
frequent and constipation alternating with bouts of 
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diarrhoea. In such cases the enlarged mesenteric 
lymph nodes may be palpable per rectum. 

Tuberculin tests are generally held to be less 
accurate in non-ruminants as compared with cattle. 
It must be pointed out, however, that little basic 
research work has been carried out on the horse 
regarding its sensitivity and the suitability of existing 
tuberculins. The tendency has been to use the 
methods and tuberculins developed for diagnostic 
purposes in cattle without first determining the 
applicability of such to the diagnosis of tuberculosis 
in the horse. There is not much information re- 
garding the subcutaneous test in the horse. Cobbett 
and Griffith (1913) regarded the test as reliable. They 
used doses of 2 to 5 ml. in 10 animals infected arti- 
ficially and produced a good response whereas non- 
infected horses did not react. 

The intradermal test in the horse has been sub- 
jected to a slightly more searching enquiry, though 
there are important aspects of this test on which our 
knowledge is far from adequate. Magnusson (1944) 
considered the intradermal tuberculin test to be 
accurate only if negative. He tested 885 horses with 
avian and bovine tuberculins and found that 101 
(11.4 per cent.) reacted to bovine, 277 (31.3 per cent.) 
to avian and 84 (9.5 per cent.) to both. His results 
also indicated that the sensitivity may be lost and that 
a reaction is commoner in old as compared with 
young horses. Plum (1939) in Denmark carried out 
extensive intradermal testing on healthy horses. He 
found that many army horses gave positive reaction 
especially to avian tuberculin and in a survey of 
brewery horses no less than 50 per cent. reacted to 
avian and 12 per cent. to bovine. The same author 
(1945) confirmed these results in general in further 
tests. He carried out a post-mortem examination on 
4 avian and 2 bovine reactors but no lesions of 
tuberculosis were found. Microscopic and cultural 
examinations were likewise negative. A group of 
horses were tested at intervals over a period of 6 
years and the reaction fluctuated greatly. Magnusson 
confessed that his investigation gave no information 
as to how the horses developed the sensitivity but he 
expressed the opinion that the ability to react was the 
result of the ingestion or inhalation of tubercle 
bacilli. He interpreted his results as indicating that 
horses were very resistant to tuberculosis. 

These results were in general supported by the 
work of Sternius (1945) in Finland. Thirty-seven 
horses were tested intradermally with avian and 
mammalian tuberculins and with veal broth similar 
to that used in the preparation of the tuberculin. 
Twenty-six reacted to all three reagents, 7 to both 
tuberculins but not the broth, 2 reacted to avian 
tuberculin and the broth and 2 to mammalian 
tuberculin and the broth. No avian or bovine 
tuberculosis could be found on the farms where the 
horses originated and human sources of infection 
were considered improbable. In a second series of 
100 horses tested with mammalian tuberculin and 
veal broth, no reactions were found to the broth but 
33 reacted to the tuberculin. In a third group of 100 
horses tested with a synthetic medium tuberculin 45 
reacted. It was considered that the reactions were 
probably due to acid-fast bacteria other than 
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Mycobacterium tuberculosis. Opermann (1941) 
claimed an accuracy of 81.6 per cent. for the 
intradermal test while Beijers (1947) tested 750 horses 
without finding a single reactor. 

Holth (1944) investigated the tuberculin test in 
healthy horses and he found that a relatively large 
number reacted to the intradermal and subcutaneous 
tests and a positive test might be seen to both tests 
or to one only. The reaction might persist for a 
varying period and then wane and disappear. Holth 
concluded that the intradermal test was worthless as 
a diagnostic agent in the horse. Innes and Wilkins 
(1949) also queried the value of the intradermal test 
and considered that it could only be of clinical value 
if negative. 

The available information regarding tuberculosis in 
the horse suggests that it has a moderate susceptibility 
to the bovine type and part of the reason for the low 
incidence may be due to the fact that opportunities 
for infection from tuberculous cattle are not great. 
The horse is resistant to avian infection and a human 
infection in the horse is something of a pathological 
curiosity. 

The anomalous results reported in the intradermal 
tuberculin test in the horse may be due partly to lack 
of uniformity in the tuberculins used. The present 
techniques for the diagnosis of the disease in cattle, 
which are being used to such good purpose in that 
species, have been devised after years of careful ex- 
perimentation involving many thousands of cattle. 
Bovine sensitivity has been carefully studied and 
suitable dosage levels of tuberculin worked out. None 
of this information is available for the horse and it 
may well be that as Glover (1949) suggested the 
horse is much more sensitive than the bovine and 
dosages of tuberculin more akin to those used in the 
human might produce fewer false positives. 


Tuberculosis in the Pig 
General Incidence and Susceptibility 

In 1904 Weber and Bofinger reported on the isola- 
tion of tubercle bacilli from a pig. According to Van 
Es (1925) this bacillus corresponded to the avian 
type. The lesions in this case were limited to the 
lymphatic glands. In 1908 Mohler and Washburn 
cafried out a series of observations on a number of 
pigs kept in association with a flock of chickens 
suffering from tuberculosis. Lesions were found in 
some of these pigs at slaughter. These authors also 
fed tuberculous organs of poultry to pigs and at 
slaughter 15 weeks later lesions were found from 
which bacilli, having the characteristics of the avian 
type, were isolated. In 1910 de Jong reported the 
isolation of the avian tubercle bacilli from a case of 
generalised tuberculosis in a pig. 

In the year 1911 the report of the Royal Com- 
mission on tuberculosis contained the result of an 
investigation into the types of tuberculosis present in 
63 cases of naturally occurring disease in the pig. 
From 59 of these cultures were obtained, and, on the 
basis of cultural characteristics and biological tests, 
50 were classified as of bovine origin, in 3 human 
type bacilli were isolated, 5 were classified as avian 
and in one case both avian and bovine types were 
present. 
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The isolation of human strains from pigs has been 
reported On many occasions. Cobbett (1922) recorded 
4 cases of tuberculosis in pigs in which the human 
type bacillus was implicated. Butler and Marsh 
(1927) investigated an outbreak of tuberculosis in 
swine fed swill from a tuberculosis sanatorium. They 
found 30 per cent. of 86 pigs infected with tuberculosis 
of human origin. The disease in all cases affected 
only the lymph nodes. Holth (1935) in Norway 
recorded 3 cases as did Pallaske (1931) in Germany. 
Topacio (1933) typed 11 strain isolated from pigs 
and all were human strains. It was suggested in 
this case that this type of infection in pigs resulted 
from the insanitary disposal of human excreta in 
rural areas. In the Dutch East Indies Lobel, Schaef 
and Roza (1937) reported 4 out of 5 pig strains to 
be of human origin. 

Using biological tests Bang (1913) in Denmark 
demonstrated avian infection in 4 pigs. The disease 
was localised in the lymph nodes. He considered 
that at that time the incidence of avian type infec- 
tion was slight as compared with that due to bovine 
type infection. In 1925 Plum in Denmark stated 
that a study of the incidence of tuberculosis in pigs 
at Ringsted abattoir over a period of 10 years points 
to an increase in tuberculosis of avian origin whereas 
that due to bovine infection had decreased. 

Reporting from Germany in 1932 Zeller con- 
sidered that the avian type in pigs had increased and 
in 1930 Klimmer estimated that 20 to 25 per cent. 
of tuberculosis in swine was of avian origin. 
Pallaske (1931) collected material at random from 
Leipzig abattoir and out of 96 cultures obtained 71 
were the bovine type and 25 the avian type. 

Cornell and Griffith (1929) published their findings 
on material collected at Smithfield market. Sub- 
maxillary glands from 103 pigs were examined by 
direct culture and biological tests. Ninety-five strains 
were obtained and 63 were classified bovine type, 31 
avian and | human strain was found. These authors 
also summarised data from other parts of England. Of 
238 strains examined 178 were bovine type, 70 avian 
and 5 human. Van Es and Martin (1925) typed 205 
strains obtained from pig lymph nodes in Nebraska 
and found 89.51 per cent. of avian origin. In 5.21 per 
cent. the bovine bacillus was found and in 6.22 per 
cent. a mixed infection of both bovine and avian 
occurred. 

Anthony (1940) reported that in the course of ex- 
amining 1,452,779 pigs in England he found an over- 
all incidence of 11 per cent. Hankin (1937) reported 
up to 20 per cent. tuberculous pigs at some meat 
packing plants in New Zealand. In Britain Thornton 
(1949) estimated that bovine type infection is re- 
sponsible for about two-thirds of all tuberculosis 
cases in pigs and the avian type infection being found 
in the remaining third. Only in a very few cases is 
the human type infection implicated. In about 85 
per cent. of cases in swine the disease is localised and 
confined to the lymph nodes. Figures from German 
abattoirs from 1904 to 1928 indicated an incidence 
in swine varying from 2.17 to 2.46 per cent. Over 
the same period the figures for the incidence of 
tuberculosis in cattle were from 25.38 to 36.73 per 
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cent. This lower relative incidence in pigs is 
probably due to the fewer opportunities for exposure 
to infection, the lesser tendency for generalisation and 
consequent massive excretion of bacilli, the ability 
of the pig to localise infection in the regional lymph 
nodes and the relatively early age at slaughter. 
Regarding age incidence Ellison (1929) recorded 
some interesting figures. Among 2,854 porkers 
tuberculosis was found in 9.075 per cent., in 68,368 
bacon pigs the disease was found in 12.141 per cent. 
while among 1,128 sows and boars evidence of 
tuberculosis was present in 16.490 per cent. 
Generally speaking the bovine type of bacillus is 
capable of producing in swine a more severe and a 
more widely disseminated disease than either of the 
other types. Injected subcutaneously 10 to 50 mg. of 
bovine culture will usually produce a rapidly fatal 
miliary tuberculosis (Topley & Wilson, 1955). 
Avian tuberculosis in swine is mainly a localised 
disease of the lymph nodes though generalisation 
may occur. Avian bacilli injected subcutaneously 
do not usually produce progressive disease but they 
may multiply and spread to the internal organs where 
they may remain for a considerable time. Gwatkin 
and Mitcheli (1952) infected 2 pigs by feeding organs 
from tuberculous hens. Three pigs were placed in 
contact with these 2 and all 3 became positive to the 
intradermal avian tuberculin test. Two of these 3 
contacts subsequently showed tuberculosis of the 
submaxillary and mesenteric lymph nodes and the 
avian type of bacillus was recovered on culture. 


Generalised avian type infection has been reported 
by a number of workers; for example: de Jong (1910), 
Christiansen (1931), Eastwood and Griffith (1928), 
Junack (1934), Pallaske (1931), and Lentz (1930). 
Orally pigs are less susceptible to human strains and 
natural infection usually results in a local adenitis 
only. 

Plum (1939b) reported on the bacteriology of 
suspect tuberculosis lesions in the lymph nodes of 
swine and he isolated Corynebacterium equi from 
some such lesions. Jepson (1940) examined 400 
samples of material taken from affected submaxillary 
lymph nodes. In 177 cases he recovered C. equi, in 
180 tubercle bacilli and in 5 both were recovered. 
Magnusson (1940) in Sweden found C. equi 71 times 
in 235 cases, bovine type tubercle bacilli in 144, 
avian typein 84, and evidence of human type infection 
in one case. Conflicting views have been expressed 
as to the aetiological significance of C. equi in these 
lesions. Bendixen and Jepson (1940) consider that 
infection with C. equi of the cervical lymph nodes is 
probably a definite pathological entity whereas Karl- 
son et al. (1943) and Cotchin (1943), among others, 
have reported the presence of C. equi in both normal 
and abnormal lymph nodes and believe that it 
probably has not any aetiological significance in such 
sites. 

The type incidence of tuberculosis in any given lot 
of pigs will largely depend on the type to which the 
pigs are exposed and other things being equal the 
types of tuberculosis in swine will be a reflection, 
possibly in a minor scale, of the disease position in 
the cattle and poultry associating with the pig in a 
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given area. Even the general incidence among 
humans may affect the position in swine. In Finland, 
Svanberg (1935) reporting at a time when bovine 
tuberculosis had been eradicated and when the 
number of poultry kept was small but human tuber- 
culosis widespread, found that 24 out of 36 strains 
isolated from pigs were of the human type. It may 
be anticipated that, with the control and eventual 
eradication of bovine tuberculosis in the British Isles, 
the exposure hazards for the pig will be much 
reduced, but even the eradication of bovine tuber- 
culosis will not solve completely the problem of 
tuberculosis in the pig. In Denmark, where tuber- 
culosis in cattle no longer exists, 100 strains isolated 
by Plum (1935) were all of the avian type. Van Es 
and Martin (1925) in America found that there was 
no degree of parallelism between the incidence of 
bovine and swine tuberculosis. The evidence cer- 
tainly points to the fact unless tuberculosis of the 
fowl can be controlled this form of the disease will 
continue to prove a source of economic loss to the 
pig industry. 


Symptoms 

The vast majority of cases are only diagnosed 
during meat inspection in bacon factories and 
abattcirs. Indeed it is surprising the extent to which 
lesions of tuberculosis may have progressed in some 
cases without apparently causing any clinical disturb- 
ance. Swelling of the submaxillary and pharyngeal 
lymph nodes into firm, uneven masses may be seen 
during life in tuberculous pigs. Such swellings may 
in a few cases fluctuate and burst to discharge a thick, 
caseous pus. 

Involvement of the abdominal organs will merely 
show evidence of an increasing disturbance of diges- 
tion with loss of condition though, in the emaciated 
pig. it may be possible to palpate the enlarged 
abdominal lymph nodes. Where the chest is infected 
the symptoms are those of a progressive pneumonia 
which fails to respond to therapy but otherwise not 
readily differentiated on clinical grounds alone from 
other forms of pneumonitis. 

In young pigs especially tubercle formation in the 
brain may take place and such will produce symp- 
toms referable to involvement of the central nervous 
system but are not diagnostic of tuberculosis. 
Orcnitis and mastitis may occur and involvement of 
the joints and skeleton is reasonably common among 
affected pigs. 


Post-mortem Findings 

In almost all cases the alimentary canal is the 
portal of entry of the tuberculosis infection and gen- 
eralisation, if it occurs, takes place via the lymphatics. 
The lymphatic glands most frequently involved are 
those of the pharyngeal region, the hepatics, the 
mesenterics and, in pulmonary tuberculosis, the 
bronchiai and mediastinals. Certain differences have 
been described in the appearance of the lesions caused 
by bovine and avian tuberculosis. 

In the bovine type infection the glands are much 
enlarged and may show evidence of caseation and 
calcification. Caseated or calcified tubercles and 
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some with purulent centres may be found in the liver, 
and such lesions are surrounded by a fibrous capsule. 
In the spleen large lesions may project beyond the 
level of the organ and on section these lesions show 
a greyish-white network with spots of yellowish, 
caseated material. Miliary foci may occur in the 
kidney but the peritoneum only rarely becomes 
involved. In the lungs caseated and calcified nodules 
may be encountered. In some cases consolidation 
of the lung may be extensive and cavitation has been 
recorded. Lesions may also be found in the nasal 
mucosa, central nervous system. and skeleton. 

In the avian form of the disease there is typically 
an alimentary tuberculosis but the lesions, which 
have been investigated in detail by Pallaske (1931) 
and Feldman (1938) differ in some respects from 
those described above in the bovine type infection. 
The lymph nodes, which again are the commonest 
sites of infection, are swollen, firm, and on section 
may be homogeneous and not show typical tubercle 
formation. The cut surface may show pin-head sized 
caseous foci and occasionally evidence of calcification 
may be found. This deposition of mineral salts 
occurs most commonly in the glands of the head, 
neck, and mesentery, though calcification is not a 
prominent feature of avian infections in the pig. 
Purulent foci and encapsulation of the tubercles do 
not readily occur. 

The liver lesions are small, discrete or conglomer- 
ate, yellowish tubercles which may caseate but 
seldom calcify. Pallaske (1931) suggested that these 
lesions may have a certain resemblance to neolasms 
or even parasitic interstitial hepatitis. The spleen 
is often much enlarged with lesions up to 1 cm. in 
diameter, these are reddish pink or grey in colour 
and may show a central depression and be tumour- 
like in consistency. 

In the lung the lesions are often minute, few to 
numerous miliary foci, distributed throughout the 
lung substance. Pallaske (1934) considered that 
lesions which appear as narrow, greyish-white stripes 
in the sub pleura and interlobular tissue are especially 
characteristic of avian tuberculosis of the lung in 
swine. 

It is well to emphasise the fact that generalisation 
due to avian type infection can occur in pigs. This 
tendency to disseminate is also shown by several 
workers who have recovered avian tubercle bacilli 
from apparently normal tissues. For example, 
McCarter et al. (1937) recovered 3 strains of avian 
type bacilli from a batch of 30 apparently normal 
lymph nodes, and Feldman (1938) isolated 4 virulent 
strains out of 88 apparently normal pre-crural lymph 
nodes examined. 


Dicgnosis 

In the living pig the diagnosis of tuberculosis pre- 
sents considerable difficulties. The symptoms shown 
will be referable to the region affected and will not 
present any special characteristics. Enlargement of 
the lymph nodes of the head, if present, is naturally 
a useful sign but most cases of tuberculosis in pigs 
are only apparent as such on post-mortem examina- 
tion. 
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The subcutaneous tuberculin test which depends 
for its interpretation on a rise in temperature has 
been reported on by Thiro (1938) who considered 
a rise of 1.8° F. as indicative of a positive result. 
This test 1s not much used in pigs owing to the 
difficulty of demonstrating a true thermal reaction 
in the individuai animal. The ophthalmic test was 
used by Menely and Werner (1938) who found it 
reliable. 

Zschokke (1938) used the intradermal test on 266 
pigs and 90 per cent. of those found infected at 
slaughter reacted to the test. Burrow (1939) in a 
series of 500 pigs tested with both avian and mam- 
malian tuberculins found reactions to the mammalian 
only. Burrow read the test at 48 hours. Hankin 
(1937) recorded the reaction at 72 hours while Barrett 
(1932) used a fold of skin at the flank as a test site 
and read the test at 48 hours. 

Using experimentally infected pigs Luke (1953) 
has shown that a high degree of sensitivity can be 
induced to cither bovine or avian bacilli, and in such 
animals reactions can be invoked by very dilute 
tuberculins. Evidence was also produced to show 
that sensitivity, especially that due to avian infection, 
tended to wane fairly rapidly in many cases. As 
judged by neyative cultural and biological tests some 
avian infections were overcome 112 days after infec- 
tion. The persistence of bovine infection in the pig 
is also very variable for, while ihis type of infection 
tends to be more progressive and sensitivity more 
prolonged than in the case of the avian type, many 
of the experimental bovine infections had negative 
skin tests 190 days post infection, and, though lesions 
were found at post mortem, these were biologically 
and culturally negative (Luke, 1951). In view of this 
ability of the pig to overcome active tuberculosis 
testing results are likely to be influenced by the heal- 
ing of the lesions, and complete loss of sensitivity is 
to be expected in those cases where the natural 
defence mechanisms of the host have successfully 
overcome the invading bacillus. This aspect was 
further examined by Luke (1952) in testing experi- 
ments on old sows. In general the sensitivity shown 
by such animals is low and of 39 such sows classified 
as reactors 34 had reactions of 10 mm. or less. In 
more recent infections the skin response is usually 
clear cut and there is no difficulty in assessing positive 
reaction. However, in the low sensitivities shown 
by some of the long-standing infections likely to be 
encountered in older pigs diffictlty may be experi- 
enced in classifying the reactions (Luke, 1952). The 
importance and extent of non-specific sensitivities in 
the pig have not yet been adequately investigated. 
There is evidence that no lesion reactors occur. For 
example, out of 100 sows tested 17 gave reactions 
of 2 mm. or more without showing any macroscopic 
evidence of tuberculosis at slaughter. In addition, 
8 sows showed lesions but no skin reaction. No 
viable organisms were found in this latter group. 
Luke suggested that in routine field testing a rise 
of 5 mm. or more in skin thickness be regarded as 
a positive reaction, and reactions up to 4.5 be classi- 
fied as doubtful. Doubtful reactions could be retested 
in say 6 to & weeks, when if infection is active and 
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skin sensitivity rising, the reaction to this second 
test should be unequivocal, whereas if the skin reac- 
tion to this second test is less than the first, that 
animal could be retained—for even if lesions of 
tuberculosis may be present it is unlikely that these 
would contain viable bacteria. 

Pullar and Rushford (1954) tested 51! animals 
with avian and mammalian tuberculins of standard 
cattle testing strength. Reactions occurred to the 
avian tuberculin only. They adopted as a diagnostic 
level an increase in skin thickness of more than 100 
per cent. or more than 4 mm. The accuracy was 
96.1 and 95.5 per cent. respectively. At routine meat 
inspection lesions were not found in 33 per cent. of 
reacting pigs and of the total tested 1.7 per cent. 
were infected but gave little or no reaction. Five 
of these had active lesions containing viable organ- 


isms. 
Tuberculosis in Sheep 


General Incidence and Susceptibility 

Tuberculosis is a rare disease of sheep. Edelman 
et al. (1925) state that sheep are nearly immune to 
tuberculosis and in 1922 only 7 infected sheep were 
found out of 12,000,000 examined in abattoirs in 
the U.S.A. Feldman (1938) stated that between the 
years 1928 and 1936 among 147,000,000 sheep 
slaughtered in the U.S.A. tuberculosis was found in 
less than 50. In a German abattoir for the period 
1904 to 1918 0.14 to 0.22 per cent. of sheep carcases 
were condemned because of tuberculosis. 

The first case recorded in Great Britain was by 
M’Fadyean in 1900 and a second case was described 
by this same author in 1902. Both cases were con- 
sidered to be of bovine origin. Griffith (1925) 
recorded 2 cases of naturally occurring tuberculosis 
in which the causal organism appeared to be of the 
avian type. In 1928 Jowett recorded 2 cases in the 
Edinburgh abattoir in which the bovine type bacillus 
was incriminated. Harshfield, Roderick, and Hawn 
(1937) in the U.S.A. recorded 19 cases of ovine tuber- 
culosis and they found avian infection in all but one. 
Carmichael (1937) investigated 12 cases in sheep in 
Uganda and found bovine infection in 11 and in the 
other animal a fatal progressive generalising infection 
was found and from which a human strain was 
isolated. Van Es (1925) also reported on finding a 
human strain in a case of tuberculosis in a sheep. 
Creech (1940) in America investigated 60 cases in 
sheep and found 59 were of avian infection and 1 
bovine. Harshfield and Roderick (1934) recorded 6 
cases of naturally occurring avian infection in sheep. 
Craig and Davies (1938) refer to 3 cases of tuber- 
culosis in Irish sheep. 

In 1902 Revenal injected 2 sheep with tuberculous 
bovine lung suspension directly into the lungs. Both 
died and evidence of tuberculosis was found in lungs, 
liver, and spleen. Two sheep injected similarly with 
human material remained well and on slaughter 7 
months later one showed no evidence of tuberculosis 
and in the other a caseous abscess was found in the 
lung. Dammann and Mussemeier (1905) produced 
generalised tuberculosis with severe ulceration of the 
intestine: by feeding 100 mg. of a bovine culture to 
a young lamb. Four other lambs received a similar 
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single dose of human organisms and one lamb was 
fed 3 doses of human bacilli. All remained in good 
condition. A few non-progressive lesions were sub- 
sequently found in these experimental sheep. Koch 
and Schutz (1902) as a result of infection experiments 
decided that sheep were resistant to human bacilli 
and were slightly less susceptible to bovine bacilli 
than calves. This resistance to human infection was 
also recorded by Carmichael (1938), and Griffith 
(1925) found that a dose of 4 mg. of bovine type 
bacilli injected subcutaneously into a lamb produced 
generalised tuberculosis and death in 36 days. This 
same authcr also demonstrated the susceptibility of 
sheep to the avian type infection. 

Harshfield and Roderick (1934) also succeeded in 
infecting lambs with avian tuberculosis by inocula- 
tion intravenously, by feeding, and by contact with 
tuberculous chickens. It was apparent, however, 
from these experiments that sheep have considerable 
natural resistance to this type of tuberculosis. 


Symptoms 

A high proportion of cases of tuberculosis in sheep 
involves the lungs and associated glands so symptoms 
will be referable to an affliction of these organs but 
a positive diagnosis in a particular case may not be 
possible without recourse to a post-mortem examina- 
tion. 


Post-mortem Findings 

Francis (1958) gives details of 44 sheep infected 
with tuberculosis (24 avian, 19 bovine, and 1 human) 
and 82.6 per cent. showed lesions in lungs and associ- 
ated glands; 63 per cent. showed lesions in the liver 
and 36.9 per cent. showed involvement of spleen and 
mesenteric lymph nodes. The lesions have a marked 
similarity to those found in cattle and they readily 
undergo calcification and encapsulation. 


Diagnosis 

There is little information concerning the use of 
the intradermal test in sheep. Both Griffith (1925) 
and Harshfield and Roderick (1934) in their experi- 
mental avian infections found that a high sensitivity 
to avian tuberculin could easily be established. This 
sensitivity in many cases tended to diminish indicat- 
ing that the infected sheep could overcome the infec- 
tion. In a flock of 15 sheep where bovine infection 
had occurred Carmichael (1938) found that 9 sheep 
reacted and all showed lesions at post-mortem 
examination. Another group of 12 sheep were tested, 
none reacted and all were negative at post-mortem 
examination. 


Tuberculosis in the Goat 


General Incidence and Susceptibility 

The popular belief that the goat is naturally 
immune to tuberculosis dies hard. The disease is 
undoubtedly uncommon in goats under the conditions 
of husbandry and feeding usually operating, and 
there are many references in the literature to the 
rarity of tuberculosis in this species. Thompson 
(1904) stated that of 1,562 goats slaughtered in 1894 
in Saxony 10 were infected, and of 47,705 examined 
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in Prussia in 1897 148 showed evidence of the 
disease. German abattoir statistics show an inci- 
dence of 0.71 per cent. for the period 1904-20 and 
1.02 per cent. for the period 1920-37. 

Feldman (1938) quotes figures derived from the 
United States Bureau of Animal Husbandry for the 
years 1926-36 when nearly 317,000 goats were 
slaughtered and only one case of tuberculosis was 
found. 

Griffith (1928) stated that in England goats rarely 
contracted tuberculosis spontaneously. This relative 
immunity to natural disease was attributed to the 
conditions of normal husbandry rather than any 
constitutional insusceptibility. Nevertheless there 
are references in the literature to naturally acquired 
disease. Golden (1921) reported tuberculosis ina 
herd of goats imported into America from Switzer- 
land. Two goats died and a tuberculin test showed 
6 positive reactors out of 42. All the reactors showed 
caseous and calcareous lesions in lungs and bronchial 
lymph nodes. Little in 1924 recorded a case in an 
18-month-old goat due to the bovine type bacillus 
and Iyer (1932) found 6 cases in goats of naturally 
acquired disease in which the evidence pointed to a 
bovine type infection. Bishop et al. (1934) in the 
U.S.A. recorded a case in a goat which was appar- 
ently responsible for infecting a herd of cattle. Plum 
(1935) recorded 8 cases and of these avian infection 
was incriminated in 3. Carmichael (1937) in Uganda 
reported 10 cases in goats and all were due to the 
bovine type infection. Hutson (1941) found severe 
pulmonary tuberculosis in an imported goat in 
British West Indies and it appeared that a boar and 
a bull had contracted infection from contact with 
this goat. Beller (1941) observed 35 cases in goats 
in the period 1939-41 and by cultural methods 
decided that all were bovine infections. The same 
author (1942a) came to the conclusion that goats 
possessed no particular resistance to tuberculosis. 
Beller (1942b) also recorded that where 103 goats 
were kept in contact with cows 22 were infected 
whereas of 161 goats not in contact with cattle only 
3 were tuberculous. Mohan (1950) examined micro- 
scopically the milk of 332 goats and acid-fast bacilli 
were found in 2 which on further examination were 
shown to be of the bovine type. An outbreak was 
described by Soliman et al. (1953) in which macro- 
scopic lesions were detected in 32 out of 41 goats 
examined. Milne (1955) found tuberculosis at 
autopsy in a goat in Tanganyika. He tested the 
in-contacts and 5 reacted. All 5S had lesions at 
post-mortem examination principally in the chest. 
The goats were housed with cattle at night and it was 
assumed that this was the source of the infection. 


The susceptibility of the goat to experimental 
infection has been reported on by a few authors. 
Griffith (1907) compared the subcutaneous injection 
of the same dose of bacilli in goats and calves and 
in all cases the goats had more extensive lesions 
than the calves. The goat appears to be similar 


to the calf in its resistance to human infection and 
doses of even 100 mg. subcutaneously caused only 
small retrogressive lesions (Cobbett, 1917; Car- 
michael, 1938). 


F. Griffith (1911) using doses of 
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10 to 100 mg. of avian bacilli subcutaneously infected 
6 goats. A high degree of resistance was shown by 
5 of these and at slaughter 3 to 5 months later all 
showed a lesion at the site of inoculation which had 
ulcerated, and in some tubercles were found in the 
alimentary lymph nodes. In the remaining animal 
which had been given 50 mg. a progressive tuber- 
culosis developed with extensive alimentary involve- 
ment, tubercles in the lungs, and foci in the liver. 
Injected intravenously avian bacilli produced acute 
disease in doses of | and 10 mg. while 50 mg. by 
mouth in young kids caused ulceration of intestine 
and lesions in the lymph nodes of the alimentary 
canal. A. S. Griffith (1911) was able to infect goats 
by subcutaneous inoculation of avian bacilli and he 
was able to detect infection in the milk of one animal 
over a period of 5 years though the udder remained 
free from any clinical abnormality. 


Symptoms 

The most common symptoms reported are those 
associated with a chronic progressive pneumonia 
with possibly some disturbance of alimentary func- 
tion. The disease may be rapidly progressive in 
young animals. 


Post-mortem Findings 

Francis (1958) collated the findings in 35 goats 
for which full details were available and in 22 of 
these the lesions were confined to the chest cavity; 
the distribution of the lesions being similar to that 
found in cattle. Caseous and/or calcified lesions 
develop in the lungs and associated glands with 
cavitation described in a few cases. Ulceration of 
the intestine is also described with infection of asso- 
ciated glands and tuberculosis of the udder has been 
found in field cases. 


Diagnosis 

Beller and Ehrenreich (1941) and Beller and 
Latschar (1941) found that goats showed marked 
sensitivity to the intradermal test and they considered 
that a rise in skin thickness of 4 mm. or more was 
taken as positive. In a batch of 411 goats tested 
by Achelt (1941) 16 reacted and were found infected 
at slaughter. Soliman:et al. (1953) found 39 reactors 
in a herd of goats and lesions were discovered in 32 
cases ($2 per cent.). Carmichael (1938) found evi- 
dence of tuberculosis in all of 6 goats which reacted 
to the intradermal test. 
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Alopecia Associated with Diabetes 


BY 


E. A. CAMPBELL 
Department of Veterinary Clinical Studies, University of Cambridge* 


SUMMARY .—A case of alopecia associated with 
diabetes and amenable to treatment with insulin in 
a highly pedigreed bitch is described. 


LOPECIA in the canine has frequently been 

recognised as an accompaniment of endocrine 

imbalance and is commonly associated with 
Sertoli cell tumour (Coffin, Munson & Scully, 1952), 
hypothyroidism (Coffin & Munson, 1953), and has 
been reported in adrenal pituitary hypofunction 
(Campbell & Mortimer, 1957). Although loss of hair 
is known to occur with diabetes following experi- 
mental pancreatectomy, no previous reports of 
extensive alopecia in a clinical case of diabetes have 
been reported. 


History 

The subject, a 4-year-old Maltese terrier bitch, 
was presented with a history of 2 stillborn litters 
over the preceding 3 years, the last whelping occur- 
ring 4 months previous to the date when seen. The 
last parturition had been followed by a discharge 
and metritis lasting about a month, when spontaneous 
recovery occurred. A few weeks later a craving for 
water was noticed and the appetite which had pre- 


viously been very poor became ravenous; at the same 
time the animal started losing weight and general 
loss of hair was pronounced. Muscular weakness 
became apparent and the animal slept for long 
periods each day. Two other bitches in the same 
stud were also reported to have had trouble at or 
following whelping. Adiposity developed in one dog 


and some of the coat was lost. On examination, 
clinical and limited laboratory tests showed nothing 
abnormal in these 2 animals. All 3 animals had been 
treated with thyroxine with eventual recovery, but 
the 4-year-old bitch had shown no response to treat- 
ment following her second parturition. 


Clinical Examination 

The animal appeared listless and emaciated. It 
suffered recurrent bouts of shivering and always 
stood with grossly arched back and _ tucked-in 
abdomen (Fig. 1). Apart from scanty, coarse hair 
about the face, along the spine, and on all 4 
extremities, the bitch was completely without hair. 
The skin appeared to be paler and of finer texture 
in certain areas but the greater part was covered with 
a scaly, keratinous layer which could not be rubbed 
off. The cornea and retina of each eye appeared 
normal. Femoral pulse was not hard nor increased 
in rate. 

The history of 2 stillbirths, polydypsia with occa- 
sional vomiting, and continuous sleeping, was sug- 


* Present address: University of Queensland Veterinary 
School, Yeerongpilly, Brisbane, Australia. 


Fic. 1.—Emaciated Maltese Terrier Bitch. 

gestive of diabetes mellitus and analysis of blood 
and urine gave a blood sugar of 360 mg. per cent. 
with glycosuria and ketonuria. Haemoglobin was 
normal, plasma cholesterol elevated, 270 mg. per 
cent.; and plasma protein low, 4.6 g. per cent. 
Twenty-four-hour ketosteroids could not be estimated 
for reasons explained later. X-ray examination 
showed no evidence of osteoporosis of the vertebrae. 


Treatment 

The owner had brought the dog nearly 200 miles 
and did not desire it to be hospitalised, but was most 
enthusiastic in undertaking treatment. Consequently, 
the initial stabilising treatment and continued insulin 
therapy (Campbell, 1958) were undertaken in con- 
junction with her veterinary surgeon. As the bitch 
had always been a fastidious feeder prior to whelping, 
no great emphasis was placed on a strict dietary 
régime. 

The animal was again seen after 6 weeks. Slight 
trouble was experienced initially in regulating the 
insulin dosage, but a marked improvement in the 
condition of the animal was apparent soon after 
commencing treatment. 

Although some of the skin keratinisation was still 
present (Fig. 2), the bitch now ate well, thirst had 
abated, and weight had improved. At the end of 3 
months, good regrowth of hair had cccurred (Fig. 3) 
and insulin dosage had been reduced from the initial 
20 units to 10 units daily, at which level the animal 
is at present stabilised. 


Discussion 

Some degree of loss of hair is frequently seen at 
whelping and is probably of endocrine origin, but 
this hair loss has not previously been linked with 
clinical diabetes mellitus. 
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Fic. 3.—Condition after 3 months’ treatment. 


The inheritance of diabetes has not yet been 
established, although many observations favour a 
simple recessive gene (Sarsby, 1953). Often the con- 
dition exists in a “latent” form, being detected by 
abnormal glucose tolerance curves. 


The diabetic disposition in the bitch treated may 
have been aggravated by the hormonal changes of 
pregnancy, or the administration of thyroid may have 
converted a “latent” to an “active” form. The 
associated alopecia would suggest that the former 
was more likely, and that the diabetes became active 
as a result of the severe nature of the endocrine 
imbalance. 
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Current Literature 


ABSTRACTS 


Use of Cortisone in the Treatment of Infectious Kerato- 
conjunctivitis in Cattle, Scott, G. C. (1957). J. 
Amer. Vet. Med. Ass. 130, 257-9. 

Pink-eye with incipient or perforated corneal 
ulcers responds well to the intramuscular injection of 
cortisone acetate in conjunction with local daily treat- 
ment with antibiotic dusting powder, and even more 
prompt response follows the instillation of 50 mg. 
cortisone under the bulbar conjunctiva, its prolonged 
action replacing larger amounts injected intramus- 
cularly. In cases of incipient ulceration one instilla- 
tion is usually sufficient to effect recovery in 2 to 4 
days, but once erosion has occurred 5 to 10 days 
are required. Corneal scarring is minimal. 


Some Recent Developments in Large-animal Practice. 
KEALY, J. K. (1957). Irish. Vet. J. 2. 110-14. 
After discussing displacement of the bovine abo- 

masum and segmental anaesthesia in cattle, both of 

which subjects have been fully described in THE VET- 

ERINARY RECORD, the author summarises current 

knowledge of the derivation, pharmacology, and 

clinical uses of prednisone and prednisolone. Well 
merited emphasis is placed upor the necessity for 
careful clinical examination before these substances 
are exhibited, particularly where inflammatory pro- 
cesses are beneficial, or where prolonged administra- 
tion may result in involution of the adrenal cortex. 
J.P. 

Interprofessional Symposium on Leptospirosis. Vet. 
Med. (1957). 52. 515. 

The whole of this issue is devoted to the 14 
papers of the Symposium and a synopsis of the dis- 
cussion, illustrating the increasing importance of this 
group of diseases. Leptospirosis is referred to as a 
newly-recognised syndrome in the U.S.A., where it 
is responsible for an estimated $100,000,000 annual 
loss among domestic animals. The first paper of 
the Symposium is entitled “ Leptospirosis as a World 
Problem”; 34 distinct pathogenic serotypes of 
Leptospira are now known, and 8 of these are 
of public health or veterinary significance in the U.S.A. 

All aspects of leptospirosis in both man and ani- 
mals were considered in the Symposium, including 
ecology, epidemiology, immunology and prophylaxis, 
public health, diagnosis, treatment and pathology; 
there were also papers on leptospirosis in pet animals, 
and the significance of leptospirosis in military 
medicine. C. A. E. B. 
Observations on Nutritional Encephalomalacia of 

Chickens in a Warm Climate. WiNTER, H. (1958). 

Aust. Vet. J. 34. 77-81. 

Outbreaks of nutritional encephalomalacia (crazy 
chick disease) still occurred when the fish oils in a 
practical poultry ration were replaced by synthetic 
preparations of vitamins A and D, but ceased when 
the diet was fortified with 40 mg. per kg. of alpha- 
tocopherol. The author suggests that more considera- 
tion should be given to the conditions under which 
food is stored and to the possibility that dietary fats 
may become oxidised during storage. 
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REPORT 
Department of Agriculture for Scotland. Report for 
1957. Published April, 1958 by H.M. Stationery 
Office. Price 6s. 
This report, extending in all to 110 pages, while 
principally concerned with reviewing the activities of 


the Department of Agriculture for Scotland does to, 


a large extent give a succinct account of the position 
in regard to agriculture in general in Scotland. Thus 
the reader learns that the tillage acreage in 1957 fell 
by 32,000 acres and that the lamb crop was the best 
since 1939. While much of the information in regard 
to agriculture in general is of course of interest and 
importance to members of the veterinary profession, 
it is intended in this review to concentrate attention 
on those aspects of the report that are more directly 
of veterinary interest. 

Details are given of the 4 stud farms operated by 
the Department near Inverness from which some 200 
bulls and 1,200 rams are issued for use under the 
livestock supply schemes. There are on these farms 
a small stud of Highland ponies and a small breeding 
herd of Highland cattle. Two paragraphs deal with 
the steps taken in conjunction with local veterinary 
surgeons and veterinary investigation officers to 
control disease amongst the bulls and rams. There 
is one peculiar error in this paragraph where it is 
stated all yearling bulls are inoculated twice with 
louping-ill serum, which should surely be louping- 
ill vaccine. 

Under the heading of Land Improvement details 
are given of the grants paid towards the cost of 
bracken control; these were expected to amount to 
£17,250 in 1957 benefiting almost 24,900 acres, 

Under the heading of Crop Improvement and Pest 
Control a whole page is devoted to the position in 
regard to rabbits in Scotland. 

The chapter on Livestock Improvement deals with 
the provision of Highland pony and Shetland pony 
stallions. Though the grants by the Department to 
heavy horse breeding societies in respect of hiring 
Clydesdale stallions were discontinued on economy 
grounds, the Racecourse Totalisator Charity Trust 
provided £800 for allocation among societies travel- 
ling stallions. Details of the licensing of stallions in 
the year are given. Similarly licensing of bulls, supply 
of bulls. premium bull schemes, and artificial 
insemination services are described. The steps taken 
to promote improvement in the stocks of sheep, pigs, 


News and Comment 


ANNUAL GENERAL MEETING OF THE R.C.V.S. 


The 115th Annual General Meeting of the Royal 
College of Veterinary Surgeons was held at the 
College on June 11th, at 3.45 p.m. 

The President, Mr. G. N. Gould, J.P., M.R.C.V.S., 
was in the chair. The Minutes of the 114th Annual 
Gencral Meeting were taken as read, and were signed 
as a correct record. 

The Registrar read the declaration of changes and 
reappointments in Council as the result of a ballot. 

The annual report and statement of accounts for 
the year ended March 31st, 1958, were adopted. 
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poultry and goats are outlined. 

Under the heading of Livestock Improvement is 
found the main reference to the Highlands and Islands 
Veterinary Services Scheme. The reference extends 
to four lines and states that grants paid towards the 
cost of the service amounted to £11,325 and were 
distributed between 25 veterinary surgeons, an 
average of £453.. In view of the area involved, the 
number of stock concerned, and the attempts already 
described to improve livestock in the areas, the 
provision for the Highlands and Islands Veterinary 
Services scheme may strike the veterinary reader as 
being somewhat inadequate. 

Chapter 12 deals with animal health. A_ brief 
survey of the position in regard to epidemic diseases 
is followed by a more detailed review of the progress 
in eradicating bovine tuberculosis. Of the 36 counties 
in Scotland 26 were attested areas at the end of 1957. 
In the remaining 10 counties substantial progress 
towards attested areas is recorded. 

Under the heading of animal health points arising 
from the importation and exportation of animals are 
discussed. 

Chapter 14 is concerned with research education 
and advisory services. There are 8 agricultural 
research institutes in Scotland administered by the 
Department of Agriculture with the advice of the 
Agricultural Research Council. Each institute has 
its own board of governors or directors and each 
publishes an annual report. The 3 institutes most 
directly of interest to the veterinary profession arc 
probably the Animal Diseases Research Association. 
the Hannah Dairy Research Institute and the Hill 
Farm Research Organisation. 

The 3 agricultural colleges in Scotland received 
a total of £808,795 in grants during the year. 

The veterinary investigation service in Scotland is 
based on the 3 agricultural colleges, but no details 
of its activities are to be found in the report, indeed 
the only reference to this service is that already men- 
tioned in connection with controlling disease in the 
Department's bulls and rams. (The two veterinary 
schools in Scotland have not been under the jurisdic- 
tion of the Department of Agriculture since their 
incorporation by the Universities of Glasgow and 
Edinburgh.) : 

The report concludes with a large number of tables 
giving statistical information and lists of the various 
advisory committees. 


Fellowship by Election 


The President, addressing Professor W. L. Weipers. 
said: “Professor Weipers, in presenting this 
Honorary Fellowship to you I should like to stress 
the value which the Royal College has placed upon 
your services not only to veterinary education, but to 
veterinary practice. We are grateful to you for the 
work which you have done, and we know that your 
good work will be continued in the future.” 

The President then addressed Dr. W. R. Wool- 
dridge: “ Dr. Wooldridge, I have very great pleasure 
in presenting this Honorary Fellowship to you. Again 
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I should like to stress the work which you have done 
for the veterinary profession in many fields, and 
particularly in the public relations field and the field 
of post-graduate scholarships which are so important 
to us to-day. I do congratulate you on this 
Fellowship.” 

FELLOWSHIP DIPLOMA BY EXAMINATION 


The following Fellowships were awarded : — 

Dr. Frederick Rowland Bell for his Thesis 
“Observations on Rumination and its Neurai 
Control.” 

Mr. John Alexander Taylot for his Thesis 
“ Regional and Applied Anatomy of the Head and 
Neck of the Domesticated Animals.” 

The Fitzwyegram Prize was awarded to Mr. M. H. 
Fussell for his essay “Anaesthesia in Veterinary 
Practice.” The Williams, Walley and Lawson Prize 
was awarded to Mr. M. M. Whitmore. 


COMMONWEALTH CONTRIBUTIONS TO THE 
INTERNATIONAL VETERINARY CONGRESS 


It has been suggested that, among veterinary 
surgeons working in various parts of the British 
Commonwealth, there may be those who would like 
to make some scientific or clinical contribution to the 
International Veterinary Congress which is to take 
place next year in Spain. Anyone working overseas 
who wishes to make such a contribution is invited 
to write, as soon as possible, to Dr. W. R. Wooldridge. 
chairman of the national committees, who will put 
suggestions forward for official consideration. Dr. 
Wooldridge’s address is: Scientific Director, The 
Animal Health Trust, 14, Ashley Place, Victoria. 
London, S.W.1. 


THE PARLIAMENTARY AND 
SCIENTIFIC COMMITTEE 


At a meeting of the Parliamentary and Scientific 
Committee held in the House of Commons on June 
24th the topic for discussion was ‘Veterinary Science, 
its progress and application in Great Britain.” A 
large number of peers, members of the House of 
Commons and scientists representative of many and 
varied disciplines were addressed by Professor J. G. 
Wright and Mr. Guy Anderson. Following an 
extensive review of the subject by Professor Wright 
and Mr. Anderson, Dr. W. R. Wooldridge opened a 
general discussion to which many members contri- 
buted, the main speakers providing detailed replies to 
a very wide range of questions. After the meeting 
Professor Wright and Mr. Anderson were entertained 
to dinner in the House of Commons by the Chairman 
and members of the Parliamentary and Scientific 
Committee. It is hoped that it will be possible to 
publish a more detailed account of this important 
meeting at a later date. 


THE BIRTHDAY HONOURS 


Further to the brief list published last week, we are 
happy to record the names of two other members of 
the profession who were honoured by Her Majesty. 
Major C. R. Chadwick, 0.B.£., was raised to the 
dignity of C.B.E., and Mr. R. A. Wright, chief 
veterinary officer, Singapore, was awarded the O.B.E. 
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PRESENTATION TO 
MR. E. R. CALLENDER, O.B.E, 


The veterinary surgeons of Cheshire held an 
informal dinner on June 20th, at which Mr. Callender 
was the guest of honour. They presented him with 
a VHF. radio-television set as a mark of their 
esteem, and in appreciation of his services as Super- 
intending Veterinary Officer over a period of 18 
years in Cheshire. 

General regret was expressed at the severance of 
his connexion with those present, consequent on the 
reorganisation of the staff of the Animal Health 
Division. The excellent spirit of co-operation which 
had existed between all sections of the profession 
during Mr. Callender’s connexion with Cheshire was 
stressed by the Chairman, Mr. J. Storrar, and was 
endorsed by Mr. E. Greenaway, the senior veterinary 
surgeon present, who made the presentation on behalf 
of the full attendance of members of the profession 
resident in Cheshire. Several other members spoke 
of the extremely helpful attitude adopted by Mr. 
Callender at all times, and of the esteem and affection 
in which he was held throughout the county. 

In expressing his deep gratitude for this most 
generous gesture, Mr. Callender spoke of the loyalty 
and support which he hed always received, and of 
the particularly happy memories which he would 
retain of the years he had spent in Cheshire. 

Mr. Callender’s colleagues and the clerical staff 
at Divisional Office, Chester, had previously presented 
him with a Westminster chiming clock in token of 
their warm affection and esteem. A bouquet was 
sent to Mrs. Callender, whose gracious kindliness has 
so much endeared her to her husband’s colleagues 
and to all others with whom she has come in contact. 


UNIVERSITY NEWS 
Edinburgh 

The undermentioned candidates have passed the 
Final Professional Examination (Part I) in the subject 
of Veterinary Hygiene for the degree of Bachelor of 
Veterinary Medicine and Surgery : — 

Anderson, David A. Y.; Anderson, William G. F.; Care, 
Anthony D.; Davies, David W.; Davis, Marjorie A.; Gunn, 
Sydney D.; Harris, Grenville W.; Henry, Robert R.; Jones, 
Alen P.; Lawson, Gordon H. K.:; Lovett, Charles I.; 
McGregor, Donald S.: Marshall, Leslie; Mathieson, 
Andrew O.; Munro, David; Nicholson, Graeme G-.; 
Strathern, Moira St. C. W.; Swift, Thomas, and Turnbull, 
Robert W. ’ 

The undermentioned candidates have passed in the 
subject of Veterinary Preventive and State Medicine 
of the Final Professional Examination (Part II) for 
the B.V.M. and S. degree : — 

Fraser, Daniel M., and Hudson, Geoffrey B. 

The undermentioned candidates have passed in the 
subject of Veterinary Obstetrics of the Final Profes- 
sional Examination (Part II) for the B.V.M. and S. 
degree : — 

Bewsher, Colin B.; Cruickshank, Andrew K.; Elliott, 
Jean; Heywood, Ralph: Montgomery, John F.; Needham, 
Ernest J.; Smith, fan G. N.; Thomson, James W.; Tribe, 
George W., and White, Roy O. 

Glasgow 

B.V.M.S. Final Professional Examination. 

Ailan, William R.; Allsop, Margaret A.; Botcherby, 
William C.; Bowie, John M., B.sc.; Cornwell, Harold J. C.; 
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Cumming, Gilmour T.; Fletcher, Marguerite E., B.SC.; 
Hamilton, Arthur F.; Hiddlestone, Wiliam A.; Kennedy, 
Gilbert J.; McCracken, John A.; McCuigan, Davia; 
Maciatyre, Coiin D.; Mackintosh, James A.; MacVicar, 
Malcolm J.; Morgan, Elizabeth; Moyes, Isabella W.; Paton, 
Jobn E.; Pirie, Hugh M. (with distinction in veterinary 
medicine); Plenderle:th, Warnock R.; Smellie, Margaret 
Cc. P.; Taylor, Michael C.; Thurgur, John R.; Watson, 
Moira R. M.; Webster, Michael C., and Wilson, William D. 


Bristol 
The results of the examinations for the degree of 
B.V.Sc. are as follows : — 
First Examination 
(Biology=B, Chemistry=C, Physics=P) 
Davison, P. J. (C); Porter, Susan (B); Ratcliff, 5. Ap 
(B); Robshaw, J. M. (P); Stephens, D. E. (P); Wilsmore, 
A. @ 


Second Examination 


SECTION I. (Anatomy=A, Physiology =P) 

Arnold, M. (A); Farman, R. S. (P); Gill, G. P. (A); 
Morris, J. M. (P); Stoker, J W. (P); Whittard, L. M. (P); 
Young, (P). 


SecTION I. (Animal Husbandry 1) 
Arnold, M.; Gregory, M. W.; Sebesteny, A.; Whittard, 
L. M.; Wilkinson, K. R.; Young, R. C. 


SECTION IJI. (Pharmacology) 

Anstey, Jean M.; Blake, K. J.; Burrows, C. J.; Davies, 
H. E.; George, D. B. L.; Gregory, M. W.; Hughes, 
Thora P. (with distinction); Jenkins, C. T.; Morris, J. M.; 
Feace, M. D.; Perry. M. D.; Sanders, K. J.; Sebesteny, A.; 
Stoker, J. W.; White, K. B.; Whittard, L. M.; Wilkinson, 
K. R. 


Final Examination 


SecTION I. (Public Health) 

Brown, D.; Crittall, J. L. W.; Evans, D. L.; James- 
Ashburner, P. W.; Meadows, G. W.; Mott, B.; Prior, 
M. G. 


SEcTION II (Veterinary Medicine=M, Veterinary 

Surgery =S) 

Collins, G. H. (M, S); Cook, B. (M, S); Crittall, J. L. W. 
(S); Davies, T. H. R. (M); Dewdney, Janet M. (M, S); 
Eyans, D. L. (M, S); Gale, R. M. (M, S); Hughes, W. A. 
(M, S); James-Ashburner, P. W. (M, S); Jowett, G. D. 
(S); Juby, W. D. (M, S); Meadows, G. W. (M, S); Mott. 
B. (M, S); Prior, M. G. (S); Reed, J. R. (M, S); Rendall, 
G. F. (M, S); Roberts, C. F. (M, S); Sharpe, Heather B. A. 
(M, S); Smith, M. S. (M, 8S); Swan, B. A. K. (S); 
Westaway, A. J. (S); Winkler, C. E. (M, S); Yarrow, 
T. G. (S). 


Final Examination for the degree of B.V.Sc. 

George Henry Collins, Brian Cook, Janet Margaret 
Dewdney, David Lynn Evans, Robert Malcolm Gale, 
William Arthur ‘Hughes, Paul Wilson James-Ashburner, 
Walter David Juoy, Graham William Meadows, Brian Mott, 
Julian Robin Reed, Graham Francis Rendall, Clive 
Frederick Roberts, Heather Belle Angela Sharpe, Michael 
Seward Smith, and Carl Edward Winkler. 


Cambridge 


Veterinary Examination, Second Part. 
Term 1958. 
Examined and Approved :— 

J. R. Allen, M.A., VET.M.B., Peterhouse: D. R. B. Banks, 
B.A., VET. M.B.. Trinity; J. M. Bedford, B.A., VET. M.B., 
Sidney Sussex; E. A. Bower, B.A., VET. M.B., St. Catharine’s; 
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A. R. Gray, B.A., VET. M.B., Fitzwilliam; C. R. E. Halnan, 
B.A., VET. M.B., Trinity; D. G. Harper, B.A., VET. M.B., Peter- 
house; M. B. Lingwood, B.A., VET. M.B., Downing; Miss 
B. A. Noddle, M.A., VET. M.B., Newnham; J. A. Parry, B.A., 
VET. M.B., Christ’s; Miss S. A. Sapte, B.A., VF1. M.B., Girton; 
J. M. Smyth, M.A. veT. “.B., Gonville and Caius, and 
A. C. J. Wells, 8.4., VET. M.B., Fitzwilliam. 

The above successful candidates were admitted to 
membership of the R.C.V.S. by the President, at a 
ceremony held in the Veterinary School on June 21st. 


PERSONAL 
Births 
Dovey.—On June 9th, 1958, to Daphne, wife of 
John S. Dovey, D.F.M., M.R.C.V.S., at St. Joseph’s 


Maternity Home, Port Elizabeth, South Africa, a 
fourth daughter, Kathleen Moira. 

Ritey.—On May 28th, 1958, at Eastbourne, to 
Margaret, wife of David D. Riley, M.R.C.v.S., a son, 
James Edward, brother for William. 


COMING EVENTS 
July 


3rd (Thurs.) Meeting of the South Wales Division at 
the Lyric Buildings, King Street, Carmarthen, 
8 p.m. 

9th (Wed.) Annual General Meeting of the Animal 
Diseases Research Association at the Moredun 
Institute, 3 p.m. 


Ith (Wed.) Summer Meeting of the A.V.T. and R.W’s 
(Northern Region) at the Avoncroft Cattle 
Breeders, Stoke Prior, Bromsgrove, 12.15 p.m. 


14th (Mon.) Meeting of the B.S.A.V.A. (Midland 
Region) at the Abbey Hotel, Malvern, Worcs., 
7. 30 p.m. 


16th (Wed.) Meeting of the Scottish Metropolitan 
Division in the Royal (Dick) School of Veterinary 
Studies, Edinburgh, 4 p.m. 

16th (Wed.) General Meeting of the Lancashire 
Veterinary Association at the University of 
Liverpool Veterinary Field Station, Leahurst, 
Neston, Wiral, 2.30 p.m. 


18th (Fri.) Summer Meeting of the Yorkshire Vet- 
erinary Society in the Royal Station Hotel, York, 
2.30 p.m. 
September 


21st to 26th (Official Opening, Monday, September 
22nd). 76th Annual Congress of the British Vet- 
erinary AssOciation in Douglas, Isle of Man. 


BRITISH VETERINARY ASSOCIATION 
QUARTERLY MEETINGS IN LONDON 


Wednesday, July 9th—No. 7, Mansfield Street 
10.00 a.m. Veterinary State Medicine Committee. 
11.30 a.m. Parliamentary and Public Relations 

Committee. 
2.00 p.m. Finance Sub-committee. 
3.45 p.m. Home Appointments Committee. 

Thursday, July 10th__No. 7, Mansfield Street 


9.30 a.m. Small-Animals Committee. 
11.30 a.m. Farm Livestock Committee. 
2.15 p.m. General Purposes and Finance Com- 


mittee. 
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Friday, July 11th—Connaught Rooms, Gt. Queen 
Street, W.C.2 
10.15 a.m. Council. 


\ 


ADDRESSES OF DISEASE INFECTED 
PREMISES 


The list given below indicates, first the county in which 
are situated the premises on which disease has been con- 
firmed, followed by the pustal address and date of outbreak. 


Anthrax 


Northants. Wharf Road Meadow, Higham Ferrers, 
Wellingborough (June 13). 
Sarops. Benthall Farm, Ford, Shrewsbury (June 16). 


Fowl Pest 


Lancs. Guild Farm, Kirkham, Preston (June 19). 
Norfolk. Manor Farm,-Crimplesham, King’s Lynn (June 
17). 


Swine Fever 


Bucks. Park Lodge Farm, Pinewood Road, Iver Heath, 
Iver; Warren Lodge, Pinewood Road, Iver Heath, Iver 
(June 16). 

Cambs. Phyper’s Farm, Dry Drayton (June 17). 

Ches. Bank Farm, Wigland, Malpas (June 13); Bulkeley 
Hall, Bulkeley, Malpas (June 16). 

Denbighs. Gwastad Farm, Llay, Wrexham (June 16). 

Devon. Gulliford Gardens, Lympstone, Exmouth (June 
19). 

Dorset. Fancy Road Piggeries, Newtown, Parkstone, Poole 
(June 13); Clover Farm, Portesham, Weymouth (June 16); 
Lackington Mill, Piddletrenthide, Dorchester (June 17). 

Essex. Burrs Farm, Frating, Colchester (June 19); James 
Farm, Thorpe Green, Thorpe-le-Soken, Clacton-on-Sea (June 
19). 
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Gloucs. Flagstone Farm, Condicote, Stow-on-the-Wold. 
Cheltenham (June 16); Abbots Field, Long Marston Road, 
Mickleton, Chipping Campden; Home Farm Churchdown 
(June 17). 

Kent. Beaneys Yard, Lower Higham Road, Chalk, 
Gravesend (June 17). 

Lancs. Higher Barn Farm, Turton Road, Tottington. 
Bury (June 16); Sandway Farm, Sandy Lane, Holmeswood, 
Ormskirk (June 19). 

Leics. Hardwicke Lodge, Enderby; Pastures Farm, 
Narborough; 289 Forest Road, Old Woodhouse, Lough- 
borough (June 17); The Hall, Newbold Verdun (June 19). 

Lincs. Redhouse Farm, Hougham, Grantham (June 16). 

Liverpool. 3. Little Parkfield Road, Liverpool 17 (June 16). 

Norfolk. Pot Ash Farm, Tuttington, Norwich (June 13). 

Nottingham. Coppice Farm, Plains Road, Mapperley, 
Arnold (June 16). 

Oxford. Elm Grove Farm, Middle Barton; Rectory Farm, 
Northmoor (June 13); Grove Farm, Shipton under Wych- 
wood; 6 East Street, Bodicote, Banbury (June 19). 

Shrops. Bank Farm, Hammer Road, Bronington, 
Whitchurch; 3 Broomers Lane, Iscoyd, Whitchurch (June 
16); Tibberton Grange, Tibberton, Newport; Horsedine 
Field, Kinnersley Road, Tibberton, Newport (June 17); Nut 
Tree Farm, Porthywaen, Oswestry (June 18). 

Somerset. Cott Farm, East Chinnock, Yeovil; Melsbury 
Farm, Polsham, Wells (June 13); Home Farm, Abbots Leigh, 
Bristol (June 16). 

Staffs. Little Grove, Cellarhead, Stoke-on-Trent (June 
16); Wood House Farm, Meir, Stoke-on-Trent; 98 Sheepcote 
Lane, Glascote, Tamworth (June 17). 

Suffolk. Chain House Farm, Needham Market, Ipswich 
(June 17). 

Sussex. Orchard Meadow, Denton, Newhaven (June 17): 
Iron Pear Tree Farm, Little‘Horstead. Uckfield (June 18). 

Warwicks. 19 New Street, Baddesley Ensor, Atherstone 
(June 13); “ Winruff,” Malthouse Lane, Earlswood, Solihull 
(June 16); “Contone,” Fenny Compton, Leamington Spa 
(June 18). 

Wilts. Overstreet Farm, Stapleford, Salisbury (June 13). 

Worcs. Moorfield Farm, Belbroughton, Stourbridge (June 
18); Saintbury Cross Farm, Saintbury, Broadway (June 19). 


Letters to the Editor 


The views expressed in letters addressed to the Editor represent the 
personal opinions of the writer only and their publication does not 
imply endorsement by the B.V.A. 


SCIENTIFIC 


Gastro-enteritis in Young Piglets Associated with 

Escherichia coli , 

Sir,—During recent years we have been consulted 
with increasing frequency by practitioners regarding 
an acute. type of scour affecting young piglets. The 
usual history is that the sow farrows an apparently 
normal litter, but within a very short period signs 
of illness appear among the piglets. They become 
dull, disinclined to suck, and soon evidence of a 
profuse watery diarrhoea is seen, yellow to orange in 
colour, which stains the hind quarters of the affected 
piglet. Such piglets rapidly become dehydrated and 
comatose with death usually taking place towards 
the end of the first or second day. In pigs which 
survive longer the hind quarters become scalded and 
part of the tail becomes necrotic and eventually 
sloughs off if the pig survives. Indeed in some out- 
breaks a high proportion of survivors may be without 
tails. Symptoms may be seen as early as 6 hours 
after farrowing, or the onset may be delayed for a 
few days. Mortality is heavy and whole litters may 


be wiped out. The sow, as a rule, remains normal. 

The disease may occur sporadically on some 
farms, but on the larger establishments it can assume 
epidemic proportions and we have on record one 
farm where a succession of 15 litters all became 
affected. On some premises the disease may initially 
attack pigs of 3 to 4 weeks of age but as it gains 
momentum it appears in younger pigs. The disease 
is by no means always associated with poor 
husbandry and some of the worst-hit farms were 
premises on which a better than average standard of 
hygiene was practised. 


Post-mortem examination: The main findings are 
those associated with a gastro-enteritis, though in 
some cases the degree of inflammation found may be 
comparatively slight. Bacteriological examination 
yields almost pure cultures of E. coli from large and 
small intestines and also from the stomach. In some 
cases the same organism may be recovered from the 
liver and spleen but this, in our experience, is rather 
exceptional. 


Control: A wide variety of drugs have been used 
in affected piglets and in-contacts. The rapid onset 
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and short course, especially in very young pigs, end- 
ing in early death, provide little opportunity for suc- 
cessful medication. Some success may be obtained 
by the use of sulphamezathine, streptomycin or anti- 
biotics such as Aureomycin or Terramycin, especially 
if administered early in an attack. However, many 
recovered pigs tend to remain stunted and complete 
control of the disease by medicinal means has not 
usually been possible. Anticipatory medication of 
the sows with a variety of drugs just before and 
immediately after farrowing also proved of little 
value in the control of the disease. Attempts at 
control by strict attention to hygiene and disin- 
fection, both of the sows and of the farrowing 
quarters, were likewise powerless when faced with 
the epidemic form of the disease. 

The circumstances of many outbreaks suggest that 
protection of the piglets via the sow’s colostrum is 
likely to hold out the best hopes of control. To this 
end a commercial coli-antiserum and vaccine were 
tried and while a degree of control appeared to be 
obtained on some premises results in general were 
too variable for routine use. Up to this stage none 
of the control measures could be considered really 
satisfactory, and at best they minimised losses and 
reduced the impact of the disease on the economy 
of the farm. The disease tended to persist, however, 
and more effective control was urgently needed. 

It was decided to try out the effects of a killed 
vaccine prepared from the strain of E. coli isolated 
from actual casualties. The use of such vaccines has 
provided the most promising means of contro] to 
date. The strain is originally isolated on blood agar 
plates seeded directly from the gut. A pure growth 
of the organism is obtained and this is grown on 
0.1 per cent. glucose agar for 24 to 48 hours. The 
growth is washed off with saline and standardised to 
about 2,000 million organisms per ml. The suspen- 
sion is held in a water bath for 24 hours at 58°F. It 
may be necessary to repeat the treatment in the water 
bath to ensure complete sterility of the vaccine. 
Pregnant sows are injected with 2 x 5 ml. doses of 
vaccine about 4 to 5 days apart—the second injection 
being done about 7 to 10 days before farrowing. The 
timing of the vaccination has been dictated by circum- 
stances—the presence of active disease on the farm 
and the need to protect sows nearing the end of 
gestation. 

So far the results following the use of this vaccine 
have been very good. It has been used on 7 farms 
where about 1,000 sows were at risk. In all cases 
losses among newly farrowed piglets due to scour- 
ing ceased as soon as the vaccinated sows began to 
farrow. The behaviour of the disease on one farm 
is particularly interesting. Heavy losses had been 
sustained prior to vaccination but losses ceased 
when vaccinated sows farrowed. Pregnant sows 
were protected over a period of about 6 months and 
rearing results were excellent. It was then decided 
to test the disease position and a few unvaccinated 
sows were allowed to farrow and their litters re- 
mained healthy. Vaccination was then abandoned and 
all went well for about 4 months when the scour 
flared up again. Vaccination of sows was started 
immediately and once more losses ceased as soon as 
the protected sows’ litters were born. The same 
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serological type of non-haemolytic EF. coli has been 
involved in 5 of the 7 farms covered in this com- 
munication. 
Yours faithfully, 
W. A. M. GORDON, 
LUKE. 
Ministry of Agriculture for Northern Ireland, 
Veterinary Research Division, 
The Farm, 
Stormont, Belfast. 
June 12th, 1958. 
GENERAL 
Operation on an African Grey Parrot 


Sir,—I wonder if the following case history is of 
interest to your readers? 

Subject: An African grey parrot of unknown age. 

Symptoms: A hole at the base of the bird’s throat 
through which food, freshly ingested, was appearing. 

Diagnosis: Oesophageal fistula. 

History: The owner stated that some 4 months 
before the bird was first presented (November 22nd. 
1957), it had developed “a cold.”. The owners took 
the bird to “the vet” at the local pet shop who 
recommended that a proprietary brand of inhalant 
ointment should be rubbed into the beak. 
Immediately this was done, of course, the ointment 
melted and dripped off the animal’s beak on to its 
chest and neck. Since the inhalant ointment con- 
tains a mild irritant it is not surprising that the bird 
started to pull out its feathers in an attempt to 
remove the offending ointment. Not content 
with this, it denuded its neck and chest of feathers 
over a large area but, still feeling the irritation 
on its skin, proceeded to remove the skin as well. 
This produced a large eschar about the size of a 
half-crown. In the centre of this tissue, the bird ate 
through its skin and subcutaneous tissues, divided the 
muscles of its neck and bared its oesophagus. It 
then attacked its oesophagus, producing a fistula 
demonstrated on presentation. Not unnaturally, the 
bird was losing weight since most of the food it took 
in came straight out through the fistula. The 
emergence of the food stimulated the bird to re-ingest 
it and the process was repeated all over again. At 
the time that the bird was presented to the Out 
Patients’ Department, it was becoming weak and had 
certainly Jost condition. 

Treatment: The owner was advised that the only 
hope would be an attempt at surgical repair which 
would either be an attempt at sutufing the oesophagus 
or an attempt at prosthetic replacement of the oeso- 
phagus. The latter was considered too hazardous 
and an attempt was made at the former. 

Technique: The owner was instructed for one 
month to apply a salve to the scab area to soften and 
remove the scab. This was an attempt to create a 
healthy surrounding skin which would assist in heal- 
ing. On January 16th, 1958, the bird was admitted 
for operation to the Out Patients’ Department. The 
area was Cleaned and swabbed and the bird restrained 
on its back. Local anaesthesia was achieved using 
a cocaine free xylotox. 

The skin was freed from its adhesion to the 
exposed lips of the oesophageal fistula and the peri- 
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meters of the skin hole were freshened. The oesopha- 


. gus was freed and raised fully out of the wound and 


the fistula rim was trimmed back modestly. The 
oesophageal mucosa was first sutured using the finest 
black nylon in a closely applied row of interrupted 
sutures. The muscular wall of the cesophagus was 
similarly sutured using the same material and finally 
subcutaneous tissues were drawn together over the 
site. No attempt was made to suture the skin. 

The owner was instructed that the bird should be 
fed nothing whatever for 48 hours and then it should 
be allowed a small drink of water. 

The bird was presented for examination on January 
24th, 1958, and February 7th, 1958, when it was noted 
that a straightforward recovery had been made and 
that the bird was eating normally and regaining 
strength and body weight. 

A recent communication from the owner (June 
7th, 1958) confirms that the bird has now recovered 
all her old strength and shows no disability other 
than some mild difficulty in swallowing hard food. 
This is presumably due to a mild stenosis of the 
oesophagus at the operation site. 

Yours faithfully, 
OLIVER GRAHAM JONES, 
Curator of Mammals and Veterinary Officer. 
Zoological Society of London, 
Regent’s Park, 
London, N.W.1. 
June 11th, 1958. 


Correction of Uterine Torsion 

Sir,—Professor Wright's admirable paper on 
bovine dystocia (Vet. Rec. 70, 347) prompts me to 
record a method for the correction of uterine torsion 
which doubtless other members have used, but of 
which there appears to be no mention in any text. 

Briefly, the technique (with the cow in the standing 
position) is as follows : — 

Having determined the direction of rotation, care- 
fully insinuate the well-lubricated hand (using the 
left hand if it is clockwise, and the right hand if 
anti-clockwise), following the twist until the hand 
enters the uterus. Except in those rare cases in which 
the rotation exceeds 180° this procedure is a practical 
possibility. 

One now finds oneself bending forwards with the 
palm of the intra-uterine hand facing upwards. The 
object is to correct the torsion by grasping any avail- 
able part of the foetus and then assuming one’s 
normal upright posture. Several attempts, entailing 
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considerable physical exertion at arm’s length are 
usually necessary to bring the calf into its correct 
position. Incidentally, as in many cases the calf is 
in a sterno-sacral position, I have found the best way 
of achieving success is to concentrate one’s efforts on 
the side of the head and to start the calf swinging, 
using the momentum of the swing to assist when 
giving the final “ pushover.” 
This is not an easy technique to describe verbally, 
but I think the following advantages over other more 
complicated procedures may be mentioned : — 
There is comparatively little discomfort to the 
cow. 
There is no risk of increasing the torsion. 
No equipment is required. 
No lay assistance is required. 
The whole procedure should take no more than 
about 15 minutes. Thus, even if the case proves 
to be one of that very small minority irreducible 
by this method, and it is decided to resort to 
more drastic methods, little time is lost. 
Yours faithfully, 

Trumps Barn, TREVOR S. LLOYD. 

Tiverton Lane, 

Cullompton, Devon. 
June 13th, 1958. 


The R.C.V.S, Council Election 


Sir,—May I, through your columns, express to 
those members of the profession who supported my 
candidature with their votes, my grateful thanks. 
Their expression of confidence is deeply appreciated. 
At the same time, I should like to congratulate those 
of my colleagues who had the honour of being 
elected. 

Yours faithfully, 
FRED R. BELL. 
Royal Veterinary College, 
Camden Town, 
N.W.1. 


Sir.—May I, through the columns of THE VETERIN- 
ARY RECORD, thank those members of the profession 
who by their votes brought about my re-election to 
the Council of the R.C.V.S. 

Yours faithfully, 
C. FORMSTON. 
Royal Veterinary College. 
Streatley House. 
Streatley, Berks. 
June 25th, 1958. 


DISEASES OF ANIMALS ACT, 1950—GREAT BRITAIN 


Summary of Returns of Confirmed Outbreaks of Scheduled (Notifiable) Diseases 


Period Anthrax Atrophic Rhinitis Foot-and-Mouth Fowl Pest SheepScab Swine Fever 

16th to 3lst May, 1958 4 1 77 
1957 16 8 5 one 57 
1966 20 2 1 3 36 
1955 od 26 one 17 101 
Ist January to 31st May, 1958 - re 81 3 111 285 = 486 
Co 4i 1957... .. 208 3 24 358 ome 364 
eat ing 1956 oe aes 992 5 12 241 ane 318 
1955 402 6 242 oe 671 
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